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% PROPORTIONEERS % 
CONTINUOUS PRODUCTION 
METHOD CONFINES ALL 
FLUIDS IN PIPE LINES 
THROUGHOUT PROCESS 





These views of the %Proportioneers% 
continuous, automatic, cut-back instal- 





lation at the General Petroleum Cor- 
poration Asphalt Refinery in Vernon, 
California, indicate the cleanliness and 
compactness of this modern method. 





Open tank mixing and the fire hazard 
due to foaming are entirely eliminated. 
Less tankage is required for storage 
since blending is performed as a con- 





tinuous process and batches can be 
delivered direct to tank cars. Rehan- 
dling is avoided, with consequent sav- 











ings in time, power, equipment and 
evaporation loss. By means of this 
highly flexible %Proportioneers% sys- 
tem, one operator can... with a single 
adjustment ...continuously reproduce 





any cut-back having a viscosity within 


specification limits. 


Ask for 
Standard Methods Brochure No. 9477 


7o PROPORTIONEERS, INC. % 


Write to %Proportioneers, Inc.%, 447 Harris Ave., Providence 1, Rhode Island 
Technical service representatives in principal cities of the United States, Canada and Mexico. 








Contains complete and 
up-to-the-minute catalog 
information on all types of 
Weldolet welding fittings avail- 

able. Presents a full range of 
sizes and schedules, introducing 
many new applications, together 
with simplified data on the determi- 
nation of code requirements. To get 
your copy of this catalog, write. . 


BONNEY FORGE & TOOL WORKS 
368 Green Street, Allentown, Pa. 


Distributed by 


NATIONAL SUPPLY EXPORT CORP. 
30 Rockefeller Plaza, N. Y. 


WELD 


WELDING FITTINGS ANY PIPING SERVICE 
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3 extra feet 
of capacity! 


i with New Wiggins Full Travel Lodek... 





Yat no extra cost! 


Now—for the first time, a floating roof that utilizes Full Tank Height! 
When empty, the roof actually rests on the tank bottom without pipe 
supports. The Full Travel enables you to utilize the full capacity of 
the tank for conservation storage. 

Result: 1. Complete protection of product for the entire tank 
height. 2. Effective elimination of dead storage space. 3. More usable 
capacity without increase in cost. 

Only a General American patented Wiggins Lodek can offer you 
this new Full Travel . . . this 100% use of capacity. 

















LIMITED TRAVEL 
ROOF TRAVELS TO THE BOTTOM eames pari 


INLET 


7 USE THIS SPACE 





GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South La Salle Street - Chicago 90, Illinois 


District: Offices: Buffalo ¢ Cleveland © Dallas * Houston © Los An 
St . 


geles © New Orleans © New York © Pittsburgh 
© San Francisco © Se 


L ancis attle © Tulsa © Washington 
Export Dept.: 10 East 49th Street © New York 17, New York. 
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IN YOUR REFINERY OPERATION 


U savrennvrrep OPERATION at maximum efficiency is 
the goal of every refiner. Such operation can be as valuable 


to your refinery as an extra processing unit on stream. 


The service available through a UOP Service Agreement 
has been the means of assuring sound, efficient operation 
for a large number of well known refiners. This agreement 
provides the refiner with the counsel and advice of an 
integrated organization of experienced chemists, tech- 
nologists, engineers and service men accustomed to meet- 
ing any conceivable situation involved in the processing 


of petroleum. 


This practical “know-how” not only leads to safer, 
smoother, more profitable day to day operation, but also 
provides a reserve of the highest technical knowledge and 
skill to draw from, for the solution of any unusual and 


complex problems which may arise. 


UNIVERSAL OIL PRODUCTS COMPANY 


oP General Offices: 310 S$. MICHIGAN AVENUE, CHICAGO 4, ILLINOIS, U.S.A. 
Laboratories: RIVERSIDE, ILLINOIS 


Universal Service Protecis Your Refinery 
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TRET-O-LITE 


Chemical Desalting 


iciency by 


Preventing frequent shut- 
downs resulting from coking 


and corrosion due to salt. 


Removing insoluble solids, 
which settle in the water phase 
instead of in other refinery 


equipment, 


By eliminating the cause of salt trou- 





bles, Tretolite Desalting results in bet- 
ter refinery operation with minimum 
trouble and expense. 
When you have a salt problem, ask 
for a Tretolite desalting survey. The 
Tretolite Company provides complete 
desalting service: Consultation, on the 
TRETOLITE COMPANY spot laboratory testing and plant 
Whanufacturng Chemests engunaaring. 


ST. LOUIS 19, MISSOURI 


CHEMICALS FOR THE PETROLEUM INDUSTRY 





DESALTING + DEHYDRATING + WATER DE-OILING » CORROSION 
INHIBITION + SCALE PREVENTION + PARAFFIN REMOVAL 


TO-50-2 
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WHAT'S HAPPENING 


EXPANSION 


Standard of California Feb. 7 announced plans to 
build a $10,000,000 benzene unit at its El Segundo, 
Calif., refinery. The unit will be built around UOP'’s 
new Platforming process, and will produce 13,000,000 
gal. of benzene annually—about 15°% of the new 
benzene capacity the industry has been asked to 
supply. It will also turn out 3,200 b/d of toluene 
Design work has been started, and the plant should 
be in operation by mid-1952. 


Atlantic Refining Co.’s expansion plans for the fu- 
ture include: Philadelphia—catalytic reformer repre- 
senting “new development” of company research and 
expansion of synthetic detergent facilities. Atreco, 
Texas—selective solvent plant to treat heavy catalytic 
cycle stock and facilities to produce a synthetic de- 
tergent base. Possible step up in refinery capacity 
by building 30,000 b/d plant at location yet undeter- 
mined. Still under study is erection of a pipe still, 
probably of 40,000 b/d capacity, to replace a num- 
ber of smaller crude units at an undisclosed plant. 


Imperial Oil Co. will increase capacity of its Sarnia, 
Ont., refinery from present 55,000 b/d capacity to 
71,000 b/d in a $14-million expansion and moderniza- 
tion program. Bids are being requested on a 46,500 
b/d atmospheric and distillation unit; a 23,250 b/d 
Fluid catalytic cracking unit of “new, simplified de- 
sign": light ends recovery facilities, and increased 
boiler and water pumping capacity. New equipment 
will both replace and augment existing facilities. Con- 
struction is to begin in late summer or early fall and 
be completed by end of 1952 


Phillips Petroleum Co. has announced plans to in- 
stall catalytic cracking unit and associated feed prep- 
aration and gas recovery facilities at its 8000 b/d 
Phillips Oil Co. refirery at Okmulgee, Okla. Type 
of cracking was urdisclosed, announcement stating 
only it “will embody latest developments in this field.” 
Contracts will be let shortly, with estimated opera- 
tion by May, 1952. 


Gulf Oil Corp. will install additional equipment at 
its Port Arthur, Texas, refinery to produce 9 million 
lbs. of iso-octyl alcohol annually. Work is scheduled 
for completion by end of 1951. 

Completions in January—Standard of Ohio, two 
9,000-b/d TCC units, replacing old Houdry units, at 


Current News 
Summarized 
For Oil Men 


its No. 1 refinery in Cleveland. Salt Lake Refining 
Co., 13,000 b/d Houdriflow unit at Salt Lake City, 
Utah, largest Houdriflow unit to go on stream to date. 
Magnolia Petroleum Co., second of three 15,000 b/d 
TCC units at Beaumont. 


eee 
FOREIGN 


Caltex Oil Products Co. has a $4,630,000 invest- 
ment guaranty from ECA on a 15,000 b/d refinery to 
be constructed at Milan, Italy, for total of approxi- 
mately $20 million, of which Caltex will supply up 
to $4 million. Plant will operate on Arabian crude 
through 97 mile 8-in. line from Savona. Project is 
joint venture between Caltex and Fiat-Societa per 
Azioni through new Italian corporation called 
“SARPOM” (Societa per Azioni Raffineria Padena 
Olii Minerali). 


Anglo-Iranian Oil Co. has appointed E. B. Badger 
& Sons Ltd. over-all coordinating contractors for its 
new 40,000 b/d Kent Refinery Project in England. 
The refinery site is on the south side of the Isle of 
Grain, at the junction of the Thames and Medway 
estuaries. First units to be built will include crude 
oil topping, gasoline stabilizers, and copper chloride 
sweetening—all scheduled for completion early next 
year. Later, lube oil facilities will be installed (vac- 
uum distillation, propane deasphalting, furfural ex- 
traction, dewaxing and clay contacting), plus a vac- 
uum flasher and 10,000 b/d catalytic cracker 


NATURAL GASOLINE 


Lion Oil Co., as largest single owner among more 
than 18 companies and individuals participating, will 
operate a natural gasoline plant and gas gathering 
system to be built in the Diamond “M" and Sharon 
Ridge (Canyon) fields, Scurry Co., Texas. The plant, 
now in design stages, will have an ultimate capacity 
of 77,000 Mcfd. Lion has formed a Natural Gas De- 
partment in its Oil Production Division to handle this 
and operation of the Shuler cycling plant, Shuler 
Ark., field, under W. M. Wilson as superintendent 


Cooperative natural gasoline plant to be operated 
by Sunray Oil Corp. for about 30 companies and 60 
individuals in the Kelly-Snyder field (Scurry Co., 
Texas), contrary to earlier information (See What's 


Information on these pages is obtained through the nation-wide news coverage service of PLATT’S OILGRAM NEws 


PETROLEUM PROCESSING, February, 1951 


103 








What's Happening! 





Happening, October, 1950, p. 1020), will have a gas 
throughput capacity of 70,000 Mcfd. and recover 
547,000 gal. daily of liquid hydrocarbons, including 
propane, 230,000 gal. (60°. recovery), isobutane, 102,- 
000, butane, 30,000, and natural gasoline, 185,000. 
The high-pressure gas gathering system has been 
completed, the low-pressure system will be in short- 
ly, and plant operation is scheduled for May. 


INDUSTRIAL MOBILIZATION 


An independent Petroleum Administration for De- 
fense was assured last month when Interior Secretary 
Chapman issued an order providing that PAD shall 
function “separately from, independently of, and out- 
side the jurisdiction of any official or officer of the 
Department of the Interior except the Secretary.” 
For an organization chart and directory of PAD 
personnel see pp. 144-5, this issue. 


Steel plate may be made available for refinery 
maintenance, repair and operation at the rate of 
60,000 tons per month. Petroleum Administration 
for Defense has requested the National Production 
Authority (which has control over steel) for an 
authorization under which PAD would gain “recom- 
mending power” to have NPA direct that amount of 
steel into such uses. No action had been taken by 
NPA up to Feb. 5. 


Materials and chemical needs of the oil and gas 
industry are being studied by a special committee set 
up by the National Petroleum Council and headed 
by Reese H. Taylor, president of Union Oil Co. Sub- 
committee chairmen include Robert E. Wilson, In- 
diana Standard, refining; W. K. Warren, Warren 
Petroleum, natural gasoline and LPG; and T. Sutter, 
Petroleum Equipment Suppliers Assn., equipment. 


Loans from RFC to private business for defense 
expansion will now be approved by Defense Produc- 
tion Administration instead of 


Resources 


National Security 
3oard, according to order issued last 
month by DPA Administrator Harrison. DPA also 
replaces NSRB in issuing tax amortization certificates 
permitting accelerated “write-off” of new plant facil- 
ities. On both loans and fast tax write-offs, however, 
agencies primarily concerned will continue to make 
recommendations 
example). 


(Interior on oil expansion, for 


Benzene-from-oil output must be stepped up from 
present level of 12 million gal. annually to 100 million 
gal. annually to meet needs of mobilization program 
and civilian economy, according to National Produc- 
tion Authority Figures on benzene outlook were 
drawn up Jan. 18 at meeting between NPA officials 
and representatives of principal benzene users and 
producers. (For more on benzene see “Tomorrow in 
Petroleum Technology” this issue, p. 107.) 
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APPOINTMENTS — Reid Brazell, president of 
Leonard Refineries, Alma, Mich., as director of PAD’s 
Refining Division . . . Richard G. Lawton, president 
of Lawton Oil Corp., Magnolia, Ark., as PAD’s Direc- 
tor of Production E. O. Jones, Ethyl Corp., as 
special assistant in PAD Refining Division . . . Roy 
P. Wilson, Sinclair Refining at Wellsville, N. Y., as 
chief of the Refining Material Branch of PAD’s Ma- 
terials Division ... T. H. Herman, Jr., Petrolite Corp., 
in Chemicals Branch of Materials Division . . . John 
W. Boatwright, general manager of Indiana Stand- 
ard’s Distribution Economics Department, as con- 
sultant to PAD on oil transportation facilities. 


MARKETS, PRICES 


Fuel oil supply situation eased slightly last month, 
and the industry showed signs that it was “making 
the grade." To many refiners, making the grade 
meant being able to supply the full demand of their 
fuel oil customers, the majority of them with 1950- 
51 heating oil requirements substantially larger than 
any previous season. In this respect, the industry 
got quite a hand from a “January thaw” over most 
of the Midwest and the Eastern Seaboard around the 
middle of the month—but below-zero weather at the 
end of the month may have eliminated any gains. 


The real bind was in transportation from refineries 
to marketing terminals. Barges and tankers were 
scarce, and rates for ocean voyages from the Gulf to 
New York shot up to USMC rate plus 200%. For 
single trips from Oklahoma to Chicago, clean empty 
tank cars were held for 0.375c per gal “premium,” 
plus mileage. 


Outgrowth of transportation pinch was a large ac- 
cumulation of gasoline in refinery districts as mar- 
keters insisted on using all! possible clean facilities 
for heating oils. Some refiners said gasoline prices 
were entering a “sensitive” period, since continued 
high production of fuel oils meant more and more 
gasoline to store until the Spring demand. Others, 
however, declared they would need all the gasoline 
they could make—and then some 


eee 
TRANSITION 


Petrol Refining Corp. is reactivating its Texas City, 
Texas, plant after more than a year on the shut- 
down list. Balanced operations at 25-30,000 b/d rate 
are planned when operations are resumed by Feb. 15. 


Union Oil Co. has purchased the Castaic (Del Valle, 
Calif. field) natural gasoline plant of Havenstrite 
Oil Co. for $3 million. Plant is rated at 25,000 Mcfd. 
gas throughput, producing 24,000 gal. per day of 
depropanized natural gasoline and 15,000 gal. of pro- 
pane. 
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Do you know about 
WOLVERINE TRUFIN® 
Condenser Tube ? 


DO YOU KNOW-— 
tube wall? 


. .. that it is an engineered finned tube with the fins extruded from the 
heat exchangers? 


... that it will replace plain surface tube without any alteration to 
... that the increased ratio of outside to inside surface will more than 

double the performance of plain surface tube in many cases? 
tube? 


. .. that it is available in the same alloys as plain surface condenser 
... that it provides an economical substitute for plain surface tube in 
many applications? 
Wolverine 
Trufin = 
Condenser 


tubes on the same center distance? 
< 
Tube i. 


. .. that it has generally less pressure drop on the fin side than plain 


... that the plain ends are heavier than the body of the tube even 
when rolled in header and results in a stronger unit construction? 


... that although body of tube is tempered for rigidity the ends are 
of annealed temper suitable for rolling in header? 
*Reg. U. S. Pat. Office 


Wolverine Trufin and the Wolverine Spun End Process available 
in Canada through the Unifin Tube Co., London, Ont. 





Do you know that Wolverine also makes plain surface 
condenser tubes in a wide variety of alloys? 
Admiralty 70-29-1 


Arsenical Copper 


SS Te. TOE 
Brass 70-30 
os 
Aluminum Brass 72-22-2 


° 
Red Brass 85-15 
a 





Nickel Aluminum Bronze 92-4-4 
e 
Aluminum Bronze 95-5 


Cupro-Nickel 30%, 20% and 10% 
e 2 & 1 Brass 2 


Muntz Metal 
WOLVERINE 
Calumet 


TUBE DIVISION a 

& Hecla Consolidated Copper Company Plain 
eisiitiathiind ait alae gb A tubing Condenser 

1425 CENTRAL AVENUE Tube 


DETROIT 9, MICHIGAN 
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You can't install a 
better valve than a 


POWELL VALVE 
—there IS no better ! 


Over a century of concentration on making 
one—and only one—kind of equipment 
must have a definite result. With Powell, the 
result is not only an amazingly complete* 
line of valves for industry but also the 
best valves it is possible to make. 


ELL 


The WM. POWELL CO., 2525 Spring Grove Ave., P. 0. Box 106, Station B, Cincinnati 22, Ohio 
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TOMORROW. 


Wanted: More Benzene— 
340 Million Gals. by 1953 


4 ig 
ity 


demand wil 

19&1, 307 milli 
million gals for 
with principal benzene I 
ducers Production from al, cur- 
rently the greatest 


National Production Author- 
ated that benzene 

million gals. in 
yn gals in 1952 and 338 


1953, after a 


has estin 


meeting 
users and pro- 
benzene source, 1S 
165 million 
gals, in same 
Ad- 
been 


expected to increase from 
gals. now to 180 million 
period. Consequently 
ministration for Defense 
asked to find approximately 
lion annually from 
the pr 
currently is ar 
PAD soon will 
gures into 


Petroleum 
has 
100 mil- 
petroleum 
which 


gals 
duction from 
million 


sources 
ynund 12 
translate 
a formal 
ommended 


require- 
ments 
and already 
National 
ertificates of necessity for de 
additional facilities. In- 
say several large pro- 
the fire, two of which 
may account for as much as 30 mil- 
lion gals. PAD’s techni ymmittees 
are in process of deciding how to 
benzene tively 


request 
has re that 
Security Resources 
Issue 
velopment of 
dustry 
jects are on 


sources 


al « 


produce most effe 
fr ym oil 

In this ymnection four Montana 
State College have found 
in a recent report(? anhydrous 
hydrogen fluoride, tivate 
alumina, serves as an 
lyst in lealkylation of 
hydrocarbons to benzene and toluene 
occurring at the carbon-carbon 
bond at the benzene ring. At the same 
with toluene did not 
dealkylation 


scientists 
that 

used to a 

effective « 


aron 
fission 


time, tests itself 
result in 
They found a 
F. (500° C.) 
space velocity 
mately 0.5 in the 
atus 


Among the 


temperature of 932 
with a 
approxli- 


most effective 

i‘V-V) of 
laboratory appar- 
used 
findings were that: (1) 
Benzene is the ultimate dealkylation 
product for all aromatics containing 
carbon atoms in each 
whereas toluene is the 
aromatics containing 
atom in any of its 
branch chains; (2) dealkylation rate 
is directly proportional to tempera- 
ture increase and also increases with 
the length of side chains on any aro- 
matic hydrocarbon, and (3) alumina 
unactivated with AHF had very little 
catalytic effect 

The process is believed to have com- 
mercial possibilities to produce ben- 
zene and toluene from petroleum aro- 
although the pure materials 


two or more 
branch chain, 
end product for 


only one carbon 


matics, 
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actually with already 
are desirable aromatic hydrocarbons 
Another potentially commercial 
recently reported utilizes a 
catalyst to pr 
n-hexane 


experimented 


process 
chromia-alumina nduce 


benzene from 


Economics of Sulfuric 
Acid Use in Alkylation 


thro. heavy requirements fo1 
late for aviation gasoline in 
nation’s mobilization program 
production problems for 
of the approximately 50 alkylation 
plants at U, S. refineries. Most of 
them were built during World War II 
However, aviation 
up to the 115,145 
by fighting planes today will contain 
more than double the amount of alky- 
late required in aviation gasoline in 
the last war, thus emphasizing the 
importance of maximum operation of 
the units today 

In the acid 
“alky” plants, further complications 
are likely to arise through the pres- 
ent tightness of sulfuric 
Petroleum refiners 
chemical to the extent of more than 
1,000,000 short tons a year, in treat- 
ing and other applications in addition 
to use as a catalyst in the alkylation 
of isobutane with butylenes and other 
olefins, A recent issue of the Kellog- 
issued by M. W. Kellogg Co 
which built most of the sulfuri 
units now in use, points out to re- 
finers the importance of studying the 
various operating and feed factors of 
the operation, in the effort 
the largest possible yields of alkylate 
of acceptable quality. One possibility 
mentioned is the operation of the units 
with lower spent-acid strengths.'4 


alky- 
the 
poses 


the operators 


gasoline stepped 


xtane grade used 


case of the sulfuric 


acid supplies 
this 


are users of 


gram, 


acid 


to secure 


‘Recent commercial runs” it is 
stated “have indicated the possibility 
operation with spent-acid 
strengths as low as 85 for both 
butylene and propylene-butylene 
feeds, Under carefully controlled con- 
ditions such low spent-acid concentra- 
tions do not seriously reduce the 
quality of the alkylate and do lower 
overall consumption of acid.’ 


of stable 


An efficient sulfuric acid alkyla- 
tion operation using C, today con- 
sumes about 0.6 lbs. of acid per gallon 
of alkylate produced, working from 
98°, concentration in fresh acid down 
to 90-92, spent-acid strength. Oper- 
ating at the lower titratable acidity, 
some who are familiar with the proc- 
believe might save up to 50% 


ess 


IN PETROLEUM TECHNOLOGY 


Possible Effects of 
Today's Developments 
On Future Operations 


in the « The 
will also undoubtedly 
attention 


covery of 


msumption of fresh acid 
present situation 
find retiners giving more 


the re 
either for 


spent 
sulfuri reuse in an 
alkylation other pur 
Sin the alkylation 
pended 


nilitary 


units 
upon t 
but also 


present 

ist mainly be de 
only the 
ntial civilian re 

1ount that they 

ler conditions which will produce the 

maximum 


meet not 


ess ments, it is 


juire 
para be operated un 
amount of alkylate of the 
necessary quality 

‘Tne possibility that the il com 
panie themselves may | 
mportant 


’ come an 
in relieving the 
sulfuric acid is 
Week It states that pure 
supplies n will match 
uur mobilization nee for sulfuric 
acid, production which in 
1950 was about 12,700,000 tons, and 
that by-product will have to 
be utilized to augment supplies of the 
acid coming from sulfur 
Hydrogen sulfide in natural gas 
is one such by-product source. Stano- 
lind Oil & Gas Co, Texas Gulf Sulfur 
Co., Hancock Chemical and Freeport 
Sulfur are now operating units that 
convert hydrogen sulfide from gas 
into sulfur, Last year their combined 
output was approximately 100,000 
ton 


factor 
shortage in seen by 
Business 


sulfur 
and se of 
sources 


elemental 
sour 


Dynel, New Synthetic Fabric, 
To Substitute for Wool 
RECENTLY-developed synthetic 


A holds requiring 


more ethylene oxide from naturai gas 
manufacture if present rapid- 

increasing demand continues. The 
fiber is “Dynel,” a wool-like synthetic 
fiber made by the Carbide & 
Chemicals Div., Union Car- 
bide & Carbon Corp." 

Not long in production, demand for 
Dynel already exceeds supply and 
Carbide soon to double its 
production -to 4 or 5 
nually. If that is not enough it 
build a plant producing 
10 million Ibs., reports have it 

Dynel is a polymerized resin made 
from vinyl chloride and acrylonitrile 
In turn, vinyl chloride « from 
acetylene (Carbide is the largest pro- 
ducer) while acrylonitrile is 
from ethylene oxide, derived 
natural gas by controlled 
and atmospheric nitrogen 
plans to enter this 
plant in Texas in 


fiber promise of 


for its 


resin 
Carbon 


expects 
million lbs, an- 
will 
capable of 


ymes 


made 
from 
oxidation 
Carbide 
field via a new 
competition with 
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American Cyanamid, now the only 
acrylonitrile producer, while another 
chemical company is said to be plan- 
ning a plant 


Aside from the petroleum origin of 
some of the raw materals for Dynel, 
the oil industry may find itself using 
the end product, for this wool-like 
fiber can substitute in part at least 
for wool, the price and quality of 
which continually varies like that of 
any other natural product. The in- 
dustrial uses include filter cloth, acid 
resistant clothing, filter bags and the 
like 


Gas Lines Stimulating 
Petrochemical Industry 


a HE rapid extension of natural 
gas transmission lines into the 
middle west and eastern sections of 
the country will have an important 
effect both on the growth of the 
manufacture of chemicals from pe- 
troleum hydrocarbons, and also on 
the location of petrochemical plants 
according to a report by two tech- 
nologists with Phillips Petroleum 
Co 

The lines excellent 
hydrocarbons 


provide an 
carrier for the light 
(propane and butane) 
material for the 


used as base 
manufacture of 
chemicals, it is pointed out, and LP- 
Gas extraction plants are being con- 
sidered for strategic 
these pipelines Natural gas source 
LP-Gas hydrocarbons now supply 
about 55° of the petroleum hydro- 
carbons used in chemical manufacture 
and refineries about 45% The pro- 
portion of natural gas hydrocarbons 
serving this utilization can be ex- 
pected to grow in the future, par- 
ticularly with the trend toward pro- 
pane replacing butanes as raw ma- 
terial, since butane will have in- 
creased demand in the defense pro- 
gram for aviation 
facture and also 
natural gas 


locations along 


gasoline 

since modern 
extraction plants have 
been designed and built for high pro- 
pane recoveries 


manu- 


The sale of LP-Gas as base ma 
terial for the manufacture of chemi- 
cals and chemical intermediates in 
1950 increased nearly 20% over 1949 
sales, these authorities point out, not 
including the large volume used in the 
manufacture of synthetic 
Chemical manufacture is the second 
largest market for LP-Gas, exceeded 
mly by the sales for domestic pur- 
Among the more important 
hemicals manufactured from LP-Gas 
hydrocarbons are alcohols, detergents 
plastics, resins 


rubber 


poses 


glycols, acetates, an 
tioxidants and special solvents 

Not to be 
view of the 


overlooked in any re- 
LP-Gas industry is the 
growing direct utilization of this ma- 
terial as motor fuel in tractors and 
buses and truck fleets The use of 
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LP-Gas as fuel for farm tractors and 
irrigation pumping units is being 
stimulated by its increasing avail- 
ability on farms, by the economy and 
superior performance of tractors us- 
ing this fuel and by the development 
of low cost equipment for converting 
from motor gasoline to LP-Gas. It 
is estimated that the number of con- 
version kits for farm tractors sold in 
1950 was equal to over 22% of the 
total domestic shipments of wheel- 
type farm tractors made in 1950 


In the bus and truck field it is 
of great significance to the LP-Gas 
industry that buses are now being 
factory engineered and produced es- 
pecially for LP-Gas with as high as 
12:1 compression ratio engine’. En- 
gines of higher compression ratio 
compensate for the lower heat con- 
tent of LP-Gas and make possible 
fuel consumption in miles per gallon 
equivalent to that achieved with gas- 
oline. The use of this fuel in trucks 
will make additional progress, it is 
pointed out, as manufacturers of 
heavy-duty truck engines design types 
specifically to take advantage of LP- 


Gas 


Due to its great growth in the past 
lecade the LP-Gas industry is in a 
position to serve the nation in sev- 
eral capacities in the mobilization 
program. In addition to supplying a 
fuel for essential industries, farms 
and homes, LP-Gas can be used to 
fuel buses, trucks and farm tractors 
and thereby, if necessary, replace bil- 
lions of gallons of gasoline now used 
in such vehicles 


Gold Bricks? No, not Quite— 
But They're More Valuable 


REFRACTORY material that 

sells for around $9.50 per stand- 
ard size brick doesn’t sound like a bar- 
gain exactly. Not when you can get 
a good silicon carbide at about $1.60 
a brick, alumina at $2.10, or ordinary 
fire clay from 25c to $1.00. However, 
one manufacturer, the Norton Co. of 
Worcester, Mass., has gone into full 
commercial production on the $9.50 
model now, and they're confident 
they'll move a lot of them out of the 
shop.‘*? 


The point is that the new refrac- 
tory is a zirconium oxide which will 
withstand temperatures as high as 
4350 to 4600° F., in oxidizing or re- 
ducing atmospheres. That’s 850 to 
1100° higher than the limits for alu- 
mina. It is expected to be valuable 
in a number of high temperature 
chemical (including hydrocarbon) ap- 
plications now in advanced stages of 
development or already in full-scale 
production but hobbled with mainte- 
nance difficulties because of lower 
temperature range refractories. Ex- 
amples: gas synthesis operations; na- 
tural gas to ethylene, acetylene, pro- 


pylene, et catalyst supports in 
cracking; nitrogen fixation; new met- 
allurgical techniques, etc.‘”) 


Ceramic engineers have known for 
some years of the superior qualities 
of the pure oxides of aluminum, mag- 
nesium, and particularly zirconium 
for high temperature refractories. 
The zirconia form has been produced 
before, but at a price double the 
latest figure. Norton engineers, who 
began their investigations in 1944, 
have succeeded in developing an elec- 
tric furnace process‘ for the fusion 
and purification of zirconia ores 
which produces a finished, stabilized 
oxide of high purity and relatively 
low cost from a relatively abundant 
and inexpensive raw material—zircon 
sand. 

At present, the best sources of this 
sand are the Australian beaches and 
Norton is importing all its ore from 
there. However, they are also study- 
ing certain Florida ocean beach sands 
that are comparable to the overseas 
sands. The company’s new furnace 
process, which is accomplished in a 
single fusion instead of the custo- 
mary two or more steps, reduces the 
34% average impurities in the sand 
(65-679 ZrO.) to less than 1% in 
the finished product. Impurities are 
chiefly silica, which makes the sand 
unstable above 3000° F 


A feature of the pure oxide type 
refractory, such as stabilized fused 
zirconia, is that no “glass cement 
bond” is needed to hold the particles 
together in the finished brick. The 
temperature range of this bond has 
always been the actual limiting fac- 
tor in the usefulness of refractory 
materials. A “self-bond- 
ing” occurs with the pure oxides by 
firing them during manufacture at 
temperatures sufficiently close to 
their melting point so that their ex- 
tremely fine milled particles grow 
from diameters of a micron or two 
and form strongly intergrown, dense, 
and adhering crystals of 10-20 micron 
s$1Ze. 


process of 
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If you are producing, or developing, gear lubricants to meet 

§ t id th h military specifications, here are four Monsanto Santopoids 
an 0pol S at Can elp you ready and able to help solve your problems. Condensed 
pM — . specifications of these additives are given below. If you are 

t | t f t interested in further information, contact or write 
mee mi | ary Speci ica ions MONSANTO CHEMICAL COMPANY, Organic Chemicals 


Jivision, 1700 South Secona Street, St. Louis 4, Missouri 


SANTOPOIDS S and S-RI SANTOPOID 29 


Type: Chiorine-sulfur type hypoid gear-lubricant additives. ¢ Type: Multipurpose gear-lubricant additive 


Properties Santopoid § Santopoid $-RI ae 
Specific Gravity 25 15.6°C. —1.15-1.20 1.15-1.2¢ Properties: Specific Gravity 60 60° F 
Flash Point °F.C.0.C.(min.) 250 50 Flash Point °F 
Pour Point °F below-35 below- 35 Pour Point °F 


Viscosity S.U.S. 100° F 265-340 300-375 Color ASTM (dilute) 

Color Dark Brown Dark Brown Viscosity at 100°F 

% Sulfur 10-15 10-1 % Sulfur 

&% Chlorine 30-35 29.33 % Chlorine 23 

Applications: Additive for hypoid-gear lubricants. Approved for Federal % Phosphorus 0.56 
Specification VV-L-761 lubricants and for former U. S 
Army Specification 2-105A gear oils. May be used in a wide Applications: Chlorine-sulfur-phosphorus type extreme-pressure agent 


g 
variety of gear lubricant bases in transmissions as well for gear lubricants that are designed to meet military 


as differentials specification MIL-L-21 


Literature: Technical Bulletin 0-32 Literature: Tectinical Bulletin 0-47 


SANTOPOID 32 SANTOPOID 33 


Type: Multipurpose gear-lubricant additive for mixed-base Type: Multipurpose gear-lubricant additive. 
black oils . 
Properties: Specific Gravity 


Properties: Specific Gravity Flash Point °F. (Approx.) 
Flash Point °F. (Approx.) é Pour Point °F 
Color, ASTM (dilute) Color, ASTM (dilute) 
Viscosity, S.U.S. at 210° F 50 Viscosity, S.U.S. at 210° F. (Approx.) 60 
% Sulfur (Approx.) 8.0 %, Sulfur (Approx.) 85 
% Chlorine (Approx.) 29.0 %, Chlorine (Approx.) 6.0 
% Phosphorus (Approx.) %, Phosphorus (Approx.) 0.56 


Applications: Chlorine-sulfur-phosphorus type 
extreme pressure agent designed for 
mixed-base black oils that are 
designed to meet military specifica 
tion MIL-L-2105. 


Applications: Chiorine-sulfur-phosphorus type 
extreme-pressure agent for gear lu 
bricants that are designed to meet 
military specification MIL-L-2105 





MONSANTO PETROLEUM ADDITIVES Serving Industry Which Serves Mankind 

Pour point depressants Viscosity index improver Motor oi! detergents Cutting-oil additive 

SANTOPOUR* SANTODEX* SANTOLUBE 203-A, 303-A, 520 SANTOLUBE 5 

SANTOPOUR B Gear lubricant additives to meet Corrosion inhibitor for distillate fuels Inhibitor-detergent combinations for 
SANTOPOUR C requirements of Federal specification SANTOLENE* C premium and heavy-duty service 
Motor oil inhibitors VV-L-761 Sludge inhibitor for domestic fuel oils SANTOLUBES 205, 206, 360, 374, 
SANTOLUBE* 395, 395-X, 398, 394-C SANTOPOID* S, S-Ri SANTOLENE E 379, 521, 522 Rey. t Pat.Of 


s 
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HAMMEL-DAHL COMPANY 
243 RICHMOND STREET, PROVIDENCE 3, R. 1., U.S.A. 
t BUFFALO CHICAGO CINCINNAT CLEVELAND DETROIT 

i SP« T TENS OS ANGELES NEW: ORLEANS 
SYRACUSE TOLEDO TULSA 








Salute to 
“AND THE MEN WHO CHANGED 


AE WORLD OIL SUPPLY MAP 
we "a . ca ‘ “ 


American engineers, working with the to Trans-Arabian Pipe Line Co.'s president 
peoples of Saudi Arabia, Trans-Jordan, Burt E. Hull and all those who joined in 
Syria and Lebanon, have thrown supply the job...the world’s largest line is 
lines half way around the globe... con- delivering 300,000 b/d of crude from 
quered mud, sand and desolation... Arabian American Oil Co.'s Saudi Arabian 
spanned 753 miles of desert with 30 and wells to the Mediterranean port of Sidon, 
31-inch pipeline to build a 3500-mile short Lebanon—releasing 65 tankers from the 


cut to European refineries. Today, thanks 10-day run around the Arabian peninsula. 


looking Westward to the Mediterranean Sea 


at Sudon ubere Graver Con a 


What Graver Did to Help Move 


Arabian Crude Closer to Europe 


More than 100 Graver engineers with a host of Graver-trained Arab 
workmen built the entire facilities for Station 6, Turaif—including the 
pump house and installation of all machinery, erection of a 96,000-barrel 
tank, and housing and other accommodations for a complete 

town of 1,000 people. At the Sidon terminal Graver Construction Co. 


erected sixteen 180,000-barrel tanks. 


I se,s00 terre txt: GRAVER CONSTRUCTION CO. 


erected at Tura:f (Station 6 
332 S. MICHIGAN AVENUE, CHICAGO 


by Graver Construction Ce 
NEW YORK ~- JERSEY CITY + HOUSTON 


Pump House ot Station 6, Turaif 
he 


by Graver Construction Co 


A DIVISION OF 


GRAVER TANK & MFG. CO. INC. 


EAST CHICAGO, IND 
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Ware “Junior” unions give you 

a plus value for extra long service 

and repeated make-up and break- 

out without danger of leaks. It’s the 
replaceable gasket which protects the 
famous Weco ball-and-cone seal from 
corrosive or abrasive action of line fluj 


turbulence in the space betwe 
is With this protectig 


5m virtually all standard 
gasket materials, thus the Weco “Junior” 
is applicable for a wide range of services. 
The Weco “Junior” has heavy acme 
threads for faster, easier starting . . . easy 
break-out. They will not seize. The walls 
of the sub-ends are heavier and stronger 
than usually found in unions of this type. 
Weco “Juniors” are 3000 Ib. non-shock, 
C.W.P. unions, available in sizes 1" 
through 2” with machine finish or Weco- 
lyte Cadmium Plated. 


ASK YOUR INDUSTRIAL, MILL SUPPLY OR OL FIELD 
SUPPLY STORE FOR WECO “JUNIOR” UNIONS 
BY THE CARTON. 


WELL EQUIPMENT MFG. CORP. 


Breo, Calif Chicago 3. Hl Nework 2, N.J 
Export Sales CHIKSAN EXPORT COMPANY, Breo. Colif Nework 2. NJ 


OTHER PLUS 
FEATURES 


Weco “Junior” Unions 
are packed in cartons 
of 12 (1%" and larger) 
and 24 (1” and small- 
er). This added feature 
protects the union... . 
makes them easier to 
stock . . . simplifies in- 
ventorying. 


(To obtain more data on advertised products see page 200) 


LETTERS 


Heat Exchanger Cleaning 


In your article entitled “High Pres- 
sure Water Plus Blasting Sand 
Equals Cleaner Heat Exchangers,” 
which appeared in the January, 1951 
PETROLEUM PROCESSING (pages 22- 
25), no mention was made of the 
sand-water method being limited to 
square pitch tube bundles. Could you 
tell me if the method is applicable 
to triangular pitch tube bundles? 

P. F. Dougherty 

Chester Heights, Penna 


Engineers at the Esso Standard 
Oil Bayway refinery, where the wa- 
ter-sand blast unit for cleaning heat 
transfer equipment is installed, state 
the unit not only is equally applicable 
to both square and triangular pitch 
tube bundles, but also is the best 
method they have ever used for the 
triangular pitch bundles. The high 
velocity water stream, carrying the 
abrasive sand along with it, gives 
better penetration than anything 
else tried, they report. It will not 
clean out solid deposits in the center 
of the bundle except by repeated and 
long term blasting. However, it is 
emphasized that nothing else will go 
even that far and that periodic use 
of the new unit as a_ preventive 
maintenance technique goes far in 
keeping down the formation of such 
solid cores of qunk 

Further questions on this tough 
maintenance problem are welcomed 
Readers may be interested in the 
article in this issue on pages 150-153 
describing heat exchanger cleaning 
practices at Shell Oil Co.'s Wood 
River, Ill., refinery 


New Engine Coolant 


I have noticed in the January, 1951 
issue of PETROLEUM PROCESSING, p. 11 
{Tomorrow in Petroleum Technol- 
ogy|, that you have reprinted ex- 
cerpts from Mr. R, A. Hundley’s art- 
icle on “A New Engine Coolant”, 
published in the SAE Journal of 
November, 1950 

Inasmuch as no statement was 





Annual Index 


Copies of the annual index 
for PETROLEUM PROCESSING are 
now available, covering Vol. 5 
January through December, 
1950. You may have your copy 
(free, of course) by requesting 
No. 35 on this month's reply 
card (see What's New section) 
or by writing directly to the 
editor 


PETROLEUM PROCESSING 
1213 West Third Street 
Cleveland 13, Ohio 
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Letters ... 





made in your article regarding the 
ownership of this development, you 
may be interested in having the in- 
formation that Oronite Chemical 
Co., a subsidiary of Standard Oil of 
California, procured the Orsil devel- 
opment from the Hodges Research 
and Development Co. of Redwood 
City, Calif., in July, 1950, We are cur- 
rently engaged in development activi- 
ties directed toward hoped-for ul- 
timate commercialization of the Orsil 
fluids. This work is still in its early 
Stage 
R. D. BRIGHT 
Development Representative 
Oronite Chemical Co 
San Francisco, Calif 


Petroleum for Energy 
Mr. Smith’s presentation [“What’'s 
Ahead for Petroleum in the Energy 
Markets,” December PP, p. 1297] 
is interesting, and there is little that 
I can say in the way of comment 
He states that it is doubtful that 
heat pumps will reach the mass mar- 
ket in the next decade. It happens 
that both General Electric and West- 
inghouse have plans to begin the 
mass marketing of heat pumps in 
1951. However, it is quite possible that 
the war situation may interfere with 
such plans 
I have no reason to disagree with 
the figures in Mr. Smith's Table 1 
{Sources of Energy Used in the U.S.], 
but I believe that a similar table for 
the following decade would show a 
number of interesting differences 
Natural gas, for example, might even 
show a drop instead of a rise, and 
coal is likely to advance even more 
rapidly than oil. These are merely my 
opinions, of course. 
EUGENE AYERS 
Technical Asst. to 
Exec. Vice President 
Gulf Research & Development Co 
Pittsburgh, Pa 


Red Face Dept. 


We would like to bring to your at- 
tention that there is an error in [“Q 
and A on Instrumentation,” Decem- 
ber PP, p. 1318]. We find that 
“Mason-Neilan” has been misspelled 
in the write-up under the picture, 

R. A. ROCKWELL 
Director of Engineering 

Mason-Neilan Regulator Co 

3oston, Mass 


please be advised that I have 
read my comments [“Crankcase Ex- 
plosions,’”’ December PP, p. 1304] and 
find them correct, except the spelling 
of my surname, which has no “s” at 
the end 
GEORGE STEVEN 
Executive Engineer 
Worthington Pump and Machinery 
Corp 
3uffalo, N. Y 
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STANDARDAIRE 
Precision Guilt Axial Flow 
BLOWERS ani 


the movement of air gently by 
screw action instead of paddle 
action, as is the case with other 
positive displacement blowers. 
Result— air pulsations and noise 
are reduced to a surprisingly low 
level. In Standardaire Blowers the 
revolutionary new form of the 
rotors marks a major improvement 
in blower design. The rotors are 
produced by an exclusive rotary 
generating process, the form and 
helix being controlled entirely by 
the machine gears. This produces rotor threads that are accurately shaped 
and machined to close tolerances for efficient blower operation. The design 
of the rotors and other construction details makes possible internal compres- 
sion to a degree that Standardaire Blowers operate on a modified adiabatic 
cycle with a lower mean internal pressure. This important feature, together 
with advanced engineering throughout, makes for a quiet, compact, effi- 
cient blower with long service life. 


Write for Standardaire Blower 
Bulletin covering dimensional 
information. Publication No. 88. 


The Standard Stoker Company, Inc.. 
Dept. C-4l, 370 Lexington Ave. 
New York 17, New York 


< 


Standardaire Blower 
equipped with unique 
pulley attachment for 
belt drive, when re- 
quired. 


THE STANDARD STOKER CO. — ° 


NEW YORK - CHICAGO -« ERIE - MONTREAL 
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TRY THIS SIMPLE 


>. STEP SYSTEM ..- 


for maximum protection of petroleum-handling 


equipment... 

















Clean the surface right down 
to bare metal and prime with 


The surface film is only as good as the prime coat, 
so don't take chances! S-W Kromik Metal Primer 
gives four-way protection . . . with four different 
protective pigments. Zinc chromate, to inhibit cor- 
rosion. Zinc oxide, to toughen and harden the film. 
Red lead, for maximum water resistance and to give 
added protection against corrosion. Iron oxide, to 
fight sunlight and give more hiding. Years of 
industry-wide service prove this combination of 
pigments outprotects others. 


Finish with tough, long-lasting 


For crude-oil storage tanks, or tanks containing 
volatile fractions, use S-W KEM SYNTHETIC TANK 
WHITE—a brilliant white, self-cleaning, fume- 
resisting finish with remarkable reflectivity. It 
keeps temperatures lower within the tanks to 
minimize costly evaporation. It gives longer serv- 
ice between paintings. 


For valves, pipeline identification, pumps, motors, 
use S-W KEM LUSTRAL—a synthetic enamel that 
has been the choice of industry for a generation. 
Durable, highly resistant to abrasion, corrosion, 
and to the action of salt, chemicals, and hydro- 
carbons, it is ideal for petroleum applications. 














S-W KROMIK Metal Primer, KEM Synthetic Tank White and KEM 
LUSTRAL Enamel are only three of a complete line of finishes engineered 
by Sherwin-Williams for the petroleum industry. Ask for data on finishes 
for your requirements. Write The Sherwin-Williams Co., Transportation 


Division, Cleveland 1, Ohio. 


MAINTENANCE FINISHES FOR THE PETROLEUM INDUSTRY 


(To obtain more data on advertised products see page 200) 
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MILLION TONS MORE STEEL 


Latest Increase in Bethlehem’s Annual Capacity Climaxes 
5 Years of Postwar 3,100,000-Ton Expansion 


ry Y 


On January 1 of this year Bethlehem’s steel making 
capacity stood at 16 million ingot-tons annually—an 
increase of 1 million tons over a year ago. 

Since the war ended we have increased our annual 


steelmaking capacity 3,100,000 tons, or 24 per cent. 


SNOi1 43N JO SNOITUW 


Moreover, as the chart at the right shows, Bethle- 


Capacity — 


hem’s steel capacity has nearly doubled in 25 years. Ad- 


Preduction suassaas 


ditional capacity can and will be created as it is needed. 


BETHLEHEM STEEL .« 
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Cyanamids Experience... 














The story of Cyanamid’s progress in the production of synthetic 


fluid cracking catalysts boils down to these two simple facts: 
|. To produce effective catalysts, experience 1s a must. 


2. Cyanamid—one of the first companies to start catalyst pro- 
duction—has that experience. 


For nearly a decade, Cyanamid’s extensive research facilities, 
modern equipment, and highly trained technical staffs have all 
played important roles in producing more effective catalysts. 
Through these years, Cyanamid has steadily expanded to meet 
the increased needs of the petroleum industry. Here are some 
highlights from the record: 


1942... Cyanamid starts production of AEROCAT® Synthetic 
Fluid Cracking Catalysts at Fort Worth, Texas, to help refiners 
increase their output of high octane fuel. 


1946... Cyanamid expands at Fort Worth ... becomes the first 
N17 to manufacture MS cracking catalyst on a commercial scale. 


» pe ; . re 
1948 ... Anticipating greater demand, Cyanamid increases pro- 


duction of MS cracking catalyst at Fort Worth 


RP AME LEO ALTE API, 


and today, in 1951...Cyanamid builds a new plant at 
=~ Michigan City, Indiana, to greatly increase the supply of 


(. 5 wal AEROCAT Microspheroidal Synthetic Fluid Cracking 
/ Catalysts. This plant will serve the East, Middle-West, and 

te . F . . . . . 
Canada. It will be in production this summer—watch for it! 


EP NB A a 


was 


Clocks Catalyst Frogress 


Vision, Experience, Facilities, Service .. . is the combination that 
enables Cyanamid to produce better chemicals for the petroleum 
industry: AEROLUBE® Additives for motor oils...AERO* 


Specialty Catalysts for chemical processes . 





.. Gasoline Dyes and 
Drilling Mud Chemicals. To learn more about these products and 
how they can help you... 


send today for samples and literature. 


r 


*Trade-mark 








————— 


[ptelpe AMERICAN Cyanamid COMPANY 


Vhen A. Performance Counts... 


: L ; PETROLEUM CHEMICALS DEPARTMENT, Div. PP 2 
Call on Cyanamid 


30 Rockefeller Plaza, New York 20, N. Y. 


In Canada: North American Cyanamid Limited, Toronto and Montreal 














Why LK-FIN means a mor 





Lt-Fin Cooler cooling the lube oi! for a diesel engine by 

circulating jacket water after the latter 
has beon cooled by a Fin-fan Exchanger manufactured 
ointly by Griscom-Russell and Fluor Corp Ld 


Representative installation of two 
LK.Fin Coolers for cooling diesel 
engine jacket water 
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GRISCOM-RUSSELL: PIONEERS IN HEAT TRANSFER APPARATUS 
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affective, compact, economical 


LUBE OIL OR JACKET 


WATER COOLER 


It’s because of the fins on the cooling ele- 
ments. These fins greatly increase the ex- 
ternal heat transfer surface . . . enable a 
considerably shorter tube to perform the 
same cooling effect that requires a much 
longer bare tube. 

The results . . . a more compact cooler 
because of the more effective heat transfer 
surface . . . a more economical unit because 
of the shorter tubes and shell. 


. should the fins be to accomplish these 
results? That’s where G-R’s unmatched 
know-how comes in. . .a knowledge gained 
from 20 years of experience in building 
finned-type heat exchangers and the results 
obtained from many tens of thousands of 
installed finned-tube units. 

And the exclusive use of LK-Fin tubes is 
only one of the many distinctive features 
of these coolers. Write for bulletin describ- 
ing them in detail, with rating tables and 


What diameter . . . thickness . . selection data. 


. pitch 
THE GRISCOM-RUSSELL CO., 285 MADISON AVE., NEW YORK 17, N. Y. 


GRISCOM-RUSSELL 
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It’s time we got working mad! 





As we listen to the latest insults from 
Moscow, we’re likely to get fighting 
mad. 


Instead, we'd better use our heads 
and get working mad. 


It is clear by now that Stalin and his 
gang respect just one thing—strength. 
Behind the Iron Curtain they’ve been 
building a huge fighting machine 
while we were reducing ours. Now 
we must rebuild our defenses—/fast. 


As things stand today, there is just 
one way to prevent World War III. 
That is to re-arm—to become strong— 
and to stay that way! 


This calls for better productivity all 
along the line. Not just in making 
guns, tanks and planes, but in turn- 
ing out civilian goods, too. 


Arms must come first. But we must 
produce arms at the same time we 





produce civilian goods. 


We can do this double job if we all 
work together to turn out more for 
every hour we work—if we use our 
ingenuity to step up productivity. 


All of us must now make sacrifices 
for the common good. But we're 
working for the biggest reward of all 
—peace with freedom! 
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SOLVAY 


TRADE MARK REG. U. S. PAT. OFF 


SODA ASH 
CAUSTIC SODA 
CAUSTIC POTASH 


(Liquid, Solid and Flake) 


CALCIUM CHLORIDE 
SODIUM NITRITE 


For complete information, 
contact the nearest Solvay office 


oolva, 


% SOLVAY SALES DIVISION 
Chiorine . Potassium Carbonate . Sodium Bicarbonate . Formaldehyde Alkalies Chemicals 
Specialty Cleansers 


Soda Ash. Caustic Soda. Caustic Potash . Nytron. Calcium Chloride 


Allied Chemical & Dye Corporation 
Ammonium Bicarbonate 


- Sodium Nitrite l \ 40 Rector Street, New York 6, N. Y. 
B “> BRANCH SALES OFFICES 

Para-dichlorobenzene . Ortho-dichlorobenzene .- Monochlorobenzene Ears xe Si ‘ ‘ , : ‘ 
Ss OF 2 ° . + Ch 

Ammonium Chloride . Methanol 18 ache 


i 0 N York « Pt 
pers ‘ 


I -8 
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ETRO-CHEM 


ISO-FLOW FURNACES 


INSTALLED SINCE 1940 

































































Throughout the world, in 
petroleum, chemical an * 
industries, Petro-Chem Yortow 
Furnaces are performing ins . 
mI 
excess of their capacity and to’, 
vA 
the complete satisfactic te 


their operators. 





ISO-FLOW J FURNACES 


UNLIMITED | N oo 2k «x. A EPS IT YY cee eT 


PETRO-CHEM DEVELOPMENT CO., INC.,120 EAST 41ST.NEW YORK. N.Y. 


Representatives: Bethlehem Supply, Tulsa and Houston - Flagg, Brackett & Durgin, Boston - 
OD. D. Foster, Pittsburgh - Faville-Levally, Chicago - Lester Oberholz, California 





for operating pressures up to 


» LOMO Psi 


PENBERTHY transparent 


LIQUID LEVEL GAGES 


These gages were developed by Penberthy in answer to 
persistent demands from the process industries and 
various laboratories for a gage with UNOBSTRUCTED 
VISIBILITY at service pressure ratings up to 10,000 psi. 
They are tested to 15,000 psi. Temperature rating is 250° F 
dry gas . . . 300° F wet gas. 

In addition to their value as liquid tevel indicators, 
these gages are useful as reaction chambers, equilibrium 
cells, high pressure manometers, etc. 

The standard gage body containing the liquid chamber 
is forged carbon steel but stainless steels are available. 
Design is such that glass is entirely relieved of bolting 
pressure .. . providing a better seal and avoiding those 
stress concentrations which cause so much glass breakage. 

These Penberthy 10,000 psi gages are of proven de- 
pendability . . . they have been in field service for more 
than two years. Write us regarding your requirements. 





OTHER PENBERTHY PRODUCTS 


PENBERTHY CYCLING JET 
PUMPS. Automatically operated 
by air, gas or steam pressure 
... Will pump without clogging 
any liquid that will flow through 
pipes. Ask for Bulletin 5030. 





PENBERTHY EXPLOSION-PROOF SUMP 
PUMPS. Motor and switch totally en- 
closed. Underwriter approved for Class 

1, Group D, and Class 2, Groups E, F> 
and G hazardous location. Made of 
copper and bronze throughout. Ask for 
Bulletin 4929. 





PENBERTHY REFLEX GAGE. 

Empty space shows white, liquid 

shows black. You can't misread. 

Available in special alloys and 5 

now available for operating PENBERTHY EJECTORS. A simple 

pressures up to 5,000 psi. Ask jet pump operated by air, water 

for Catalog 35. or steam. Needs no lubrication . . . 
will not get out of order. Ask for 
Bulletin 5080. 


PENBERTHY ALSO MANUFACTURES A COMPLETE LINE OF LIQUID LEVEL GAGES IN BRONZE, IRON, STEEL AND ALLOYS 


PENBERTHY INJECTOR COMPANY 
DIVISION OF THE BUFFALO-ECLIPSE CORPORATION 
DETROIT 2, MICHIGAN 
Established 1886 Canadian Plant, Windsor, Ontario 
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How 


you can up-grade 
| valve replacements 


...without major investment 


Why does a valve need replacing? Because it has 
either failed to operate, or cannot adequately handle 
the fluid. Replacing old style valves with like valves 
is usually force of habit—and it’s easy to become a 
victim of habit. The way to break a bad habit is to 
substitute a new and better habit 

Get the Nordstrom habit. Every time you make a 
valve replacement, install a Nordstrom. You thereby 
gradually build up the standards of valve quality 
in your plant 


Take a manifold, for example. It may have a dozen 
or so old valves, some of which are giving you 
trouble. Requisition a Nordstrom for each replace- 
ment. Eventually the entire manifold will be 100% 
Nordstrom —completely modernized, trouble-free, 
leak-free, equipped to save operator's time —and, 
with Hypermatic, automatically lubricated 


Try this money-saving habit. Step up plant eff- 
ciency. Keep upkeep down with Nordstroms. 




















Adopt a progressive program of replacing obsolete valves with Nordstroms 





AUTOMATICALLY 


Export: International 
1) Empire 


Manufacturing Company, 
State Bidg., New York, ¥ N.Y, 


| nc abe \- ee 400 N. Lexington Ave, + Pittsburgh 8, Pe. 
Atlanta, \e m 
i Rowton, Rant Ey Los Kegs: Ret 
— . rancisce, Seattle, 
_ oom Supply Houses. 
! | iy $e 
; ! 
= 





Here’s how the McKee Method of 
UNDIVIDED RESPONSIBILITY 


works for the Petroleum Refining Industry 


} 


@ McKee maintains separate engineering ties included the projects listed below 


staffs for designing petroleum, refineries Under the McKee method of operation 


and iron and steel plants, and joint staffs this organization accepted undivided re- 


for purchasing, procurement, expediting, sponsibility for each of the contracts 


undertaken. This method eliminates mul- 


construction, supervision and inspection 
tiple sub-contracts, duplication of effort, 


McKee 


engineering means your new plant iS in 


This large organization enables us to 


, delays and unnecessary expense. 
undertake projects of any size entirely ‘ 


within our own organization 


production your capital investment mak- 


During 1950 McKee engineering activi- ing profits—at an earlier date. 


BOGOTA, COLOMBIA. ly integrate furnaces 
sted plant plant, blase f AC inder cons ‘ ng plant. Capacity 1 ) s per day. Design 
basie bic r steel-making tits y LIMA, OHIO. catalvcic cracking . and engineering now in pr 
er eee | per g.  SHOTTEN, ENGLAND. New ! 

a. FRANCE. K LOS ANGELES, CALIFORNIA. Catalytic crack nace. Now under constructi 
ing iar-des nage sartne ceca pn ing rch one a I facilities. Capacity 21 VIRGINIA, MINNESOTA. 
arm@s| / . ae y ga Saslinteate nies : 
of Ta. 
therm. | 


SAULT STE. MARIE, Coenen. New sinter 


apacity 2 _ te et 





MONTREAL, CANADA. ( 
BRADDOCK, PENNSYLVANIA. N tering ls per dav. Construction completed. Now in VOLTA REDONDA, BRAZIL. 
a. <P di sce oe wR McKee. New 

operat PITTSBURGH, PENNSYLVANIA. New sintering wr eget 

BROWNSVILLE, TEXAS. S) ; plant. Capacit tons per day 
tor pr ‘ ; operat 

from nt ' beet POZA RICA, MEXICO. s 





WILMINGTON, NORTH CAROLINA. 
eta ( : . : 


CARTAGENA, SPAIN. : 


( 
barrel 


Desig g now 
CLEVELAND, OHIO. Two 


va 


pacity 45,06 rels{ lay. | 


EAST CHICAGO, ILLINOIS. V. 
unit. Capacity 20,000 barrels per day. Desigt 


engineering Now in progress 


INDIANA HARBOR, INDIANA. Completely 
new open-hearth shop consisting of four 250-ton 


. 


ROTTERDAM, HOLLAND. ( 


y. Now1 I ton 
SALAMANCA, MEXICO. 
nsisting of six pri ng 
facilities. Capacity 
in operation 
Other miscellaneous projects in various loca 
tions in Mexico 


NOT YET ANNOUNCED: 


ew ust’ fur 


Arthur G. McKe 


gress 


In addition to the major projects listed above, 
McKee engineering activities for 1950 included 
some 50 miscellaneous iron and steel plant and 
petroleum refinery projects in the United States 
and foreign countries 


ARTHUR G. & COMPANY 


> 


DESIGN, INDUSTRIES 


ENGINEERING AND CONSTRUCTION FOR THE PETROLEUM REFINING AND 
ENGINEERS AND CONTRACTORS + ESTABLISHED 1905 
2300 CHESTER AVENUE, CLEVELAND 


30 Rockefeller Plaza, New York, N. Y. 


IRON AND STEEL 














February * 


One of a Series of Interest to the Petroleum Industry * 








Rapid-Fire Action Makes 
Gasoline Survey Timely 


In order that Du Pont’s first quar- 
terly Motor Gasoline Survey for 
1951 might be both accurate and 
timely, it was necessary to coordi- 
nate many people into a fast-moving 
team geared to put this undertaking 
in the mails in less than one month 
after the start of operations. 

In two brief weeks 680 samples 
of gasoline were picked up by serv- 
ice representatives in 46 cities in 
the United States and Canada, were 
tested by five field laboratories, and 
the findings sent to Wilmington. Be- 
tween January 12 and January 22 
the results were compiled, printed, 
mailed—and refiners were given an 
accurate national picture of current 
conditions in the gasoline market 











Du Pont Nylon Plastic 
Contributes Economy and 
Improved Performance in 

Gears, Bearings 


Automobile Industry Using 
Nylon in Mechanical Parts 


f the 
major automotive Compamles are exam- 
ining nylon for a variety of uses in this 
industry 


The engineering departments 


for bearings, gears, lenses, 
lock nuts, and many other parts. 
Molded nylon is used in two places 
in the Ford the spec dometer take-off 
gear and the striker wedge in the door- 
lock assembly. By adopting nylon for 
the speedometer gear, Ford has 
achieved a 50 per cent reduction in 
costs for this part while obtaining supe- 
rior performance to the unit replaced. 
The nylon door-lock wedge pro- 
vides superior 
repeated 


abrasion-resistance to 
impact, improved over-all 


efficiency of operation, and a reduction 
in cost compared with the previous 
material. 


This nylon 
door-lock 
wedge resists 
abrasion and 
impact and 
costs less 
than the part 
it replaces. 








Nearly 100 Prints of Du Pont Movie 
“What Makes a Gasoline Good” 
in Circulation 


In August 1950, when the film “What Makes a Gasoline Good” was first 
shown to the petroleum industry, not even the most optimistic guessers fore- 
saw how extensive its distribution would become. 

Today, there are nearly 100 prints in circulation, and, once again, nobody 
will venture to predict the total distribution by the end of 1951. 








Director of Du Pont 
Petroleum Laboratory 





Mitton H. CamMpsBe ct joined Du Pont 
in January 1947. As Director of the 
Petroleum Laboratory he heads up the 
research and development work on pe 
troleum chemicals at this laboratory 
Previous to coming to Du Pont, he was 
a research engineer with the Standard 
Oil Company of Ohio, where he con 
ducted research on engine fuels. He re 
ceived degrees from the University of 
Michigan and Case Institute. 








Front cover and an inside page of the 16-page, 
four-color booklet which explains how gasoline 
is made. It is used in conjunction with the Du 
Pont movie, “What Makes a Gasoline Good." 


“What Makes a Gasoline Good” was 
produced by Du Pont as a marketing 
aid for gasoline companies. It was in- 
tended as an informative and educa- 
tional film to be shown at dealer meet- 
ings for the purpose of telling gasoline 
service station personnel more about 
the basic product they sell. 

In conjunction with the film, and to 
make a well-rounded merchandising 
pac kage, two companion pieces were 
produced. The first was a 16-page car- 
toon book in full color called, “How Joe 
Smith Made a Steady Customer by 
Knowing What Makes a Gasoline 
Good.” This is distributed at dealer 
meetings, after the showing of the film. 
It retells the story of the film in briefer 
style. It acts as a reminder of the facts 
shown in the movie, and stands on its 
own feet in telling the story of gasoline 
to anyone who may not have seen the 
film. 

rhe third piece in the “movie pack- 
age” is a “Gasoline Quiz.” Here again 
guesses as to its potential popularity 
were well on the modest side. But it 
seems that quizzes are enjoyed by 


people whether they occur [RRR 


on radio, TV or in print, and 
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PETROLEUM CHEMICALS DIVISION 


NEWS 





100 Prints 


so, the “Quiz” went over. It asks ques- 
tions about the points brought up in 
the movie and cartoon book — and any 
service station salesman who can an 
swer the questions has a sound working 
knowledge of the gasoline he sells. 

All three units in this package are 
ivailable through Du Pont Petroleum 
Chemicals Division District Offices. 
Films can be either borrowed or bought 
depending on whether the refiner 
wants permanent possession, or not 
The gasoline books with quiz sheets 
enclosed are supplied free of charge in 
small quantities. In larger quantities 
they are offered at $35.00 per thousand 
including the refiner’s imprint on the 
back cover, if desired 

Since Du Pont is not prominently 
mentioned in any of the three pieces 
this “package” will fit smoothly into 
any refiner’s merchandising plans. I 
you have not vet seen the film, be sure 
to contact your Du Pont Petroleum 
Chemicals District Office for a showing. 


New Booklet on 


Tank Cleaning 


TANK TALK Appeals to the Man 
Who Does the Cleaning 
Du Pont’s new booklet TANK TALK 


is written for the men who actually 
enter and do the work of cleaning gas 
olin storade tanks 

Che problem in preparing this book 
let, therefore, was to write it in a way 
that would make it interesting enough 


Cover of the 52-page, pocket-size booklet 
Tank Talk which is written to appeal to and 
instruct the men who enter and clean gasoline 
storage tanks 


to be not only read but reread many 
times by these men. 

Che result is a booklet based on the 
successful style set by many Armed 
Forces manuals in World War II 
rANK TALK is poc ket size, 8” x 54%". 
Its cartoon style treatment tells a pic 
ture story which is amplified by per 


Make Du Pont the Source for All of Your Gasoline Additives . 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) 


@ Wilmington 98, Delaware 


Petroleum Chemicals Division 





sonalized copy in balloons. The longe1 
text is usually in the form of jingles 
which are entertaining to read and easy 
to remember. 

rhe booklet is not intended as a sub- 
stitute for the excellent A.P.1. manual, 
‘Cleaning Petroleum Storage Tanks 
Section B—Gasoline Tanks.” Rather it 
is to be used as a supplement to this 
manual. The former gives information 
of value to supervisors, foremen and 
others who are responsible for the safe 
ty of men and equipment when gas 
oline storage tanks are cleaned. TANK 
rALK gives that part of the necessary 
information which the men who do the 
actual work should know. Du Pont’s 
experience to date shows that the y will 
read it. 


Valve Life Greatly 
Increased by 
Rotation Devices 


Increase in exhaust valve life from two 
to five times is being obtained in com 
mercial vehicles through the use of 
mechanical devices which permit the 
valve to turn when open. 


Valve Life increase in Automotive Engines 


GE witv0e: vam to tatiee Test Drcoatieees 
With tatve Rotation Witnes! faiee 


CF ORE WALYE FAURE 


T hese devices have been extensively 
service-tested in both the laboratory 
and on the road, in large and small 
truck engines as well as stationary en 
gines and under heavy, medium and 
light duty conditions. All tests have 
shown improvement in valve life to be 
phenomenal. Many tests in Du Pont’s 
Petroleum Laboratory have verified 
these findings 


New York, N. ¥ 
District } Chicos, 1" 

Tulsa, Okla 
Offices: } Houston, Texas 


Los Angeles, Calif 


What is probably more important is 
the success these devices have enjoyed 
in actual commercial fleet operation 
where results have been outstanding. 

loday, most manufacturers make 
valve rotating mechanisms available on 
original equipment. They are also 
available as replacements for nearly 
every make and model ot commercial 
engine in operation 

The chart shows typical data on 
valve life increase. It is reproduced 
from an “Exhaust Valve Rotation 
booklet prepared by Du Pont in which 
is compiled the available information 
on these useful rotator devices. Copies 
of this publication are available from 
Du Pont for distribution among field 
and service engineers who may want 
to recommend such equipment. 








LITERATURE AVAILABLE 











Che Petroleum Chemicals Division of 
Du Pont has published a wide variety 
of material of interest to the petroleum 
industry. This includes technical pa 
pers, bulletins, reports and memoranda 
as well as equipment operation bulle- 
tins, safety regulations, tank cleaning 
data, marketing aids and the like. 

Any of this is available on request 
to your nearest Du Pont Petroleum 
Chemicals Division District Office. A 
partial listing of available material is 
shown be low 
Precombustion Reactions in a Motored 

Engine Serial A-607 
The Effect of Hydrocarbon Structure 

on the Road Antiknock Performance 

of Motor Fuels Serial A-505 
Du Pont Gasoline Antioxidants Nos. 5, 

6 and 22 

for improving gasoline storage sta- 

bility— Bulletin No. AO0-50 
Serial A-513 
Du Pont Oil Blue A— An Improved 
Blue Gasoline Dye Especially De 
veloped for Aviation Gasolines 
Serial A-515 
Blending calculator for Du Pont TEL 
Compound (Motor Mix 
Serial A-7648 


rheir use and application 


Better Things For Better Living 
... Through Chemistry 


Petroleum Chemicals 


Tetraethy! Lead Compounds (Motor Mix—Aviation Mix)—Antioxidants—Metal Deactivator—Dyes 


Wilmington 
\ Chicago, II! 


distri 

District =) Foie chic 

Laboratories: } Houston, Texos 
E! Monte, Calif 


IN CANADA: Canadian Industries Limited — Toronto, Ontario — Montreal, Quebec 
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ONLY THE Kige™ 


COMPRESSOR 
CAN CUT YOUR 
GAS-HANDLING COSTS 


A Worthington Compressor 
handling hydrocarbon gases 
in the glycerine plant of the 
Shell Chemical Corp. Deer 
Park, Texas. 














The preference for Worthington 
Compressors throughout thechem- 
ical industries is based not only on 
proved performance, but on getting 
the correct answers to questions 
like these: 

How does the chemical composition 
of gas affect its behavior during com- 
pression? What is the preferred design 
of equipment for the specific gas to be 
handled? How can performance be im- 
proved when corrosive gas is being 
compressed? 

Whatever your own compressor 
applications may be, there’s a 
great deal of information you need 
to know. Worthington can give it 
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to you. To users everywhere, this 
— backed by more than §0 years’ 
experience in building and de- 
signing compressors for every pur- 
pose — has proved a worthwhile 
aid to more efficient, lower cost 
processing. 


GET THE FACTS 


Keeping pace with the chemical 
field's constant rapid progress, 


Worthington builds compressors 
to handle the widest range of 
gases. Let us give you the facts on 
how their top performance com- 
bines with low operating and 
maintenance costs to prove there's 
more worth in Worthington. Write, 
describing your requirements, to 
Worthington Pump and Machinery 
Corporation, Compressor Division, 


Buffalo, N. Y. 


WORTHINGTON 


EE 
— 
—— o 
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NEW 
REFRACTORY 
DOES THE 
“IMPOSSIBLE” 


Unusual properties 
of NORTON FUSED 
STABILIZED ZIRCONIA 
Start new 
processing era 


AGAIN... Norton Research opens the doors to new tech- 
nical advances in the processing field. First to produce Fused 
Stabilized Zirconia in commerctally~ significant quantities, 
Norton now makes it possible for you to lift your process- 


temperature ceiling up to 4500°P. 


Extraordinary properties 


No other refractory offers such an unusual combination of 
properties Resistance to high tem perature comes first, of course. 
But look at its low thermal conductivity 


of its relatively heavy weight 


surprising because 
twice fire clay’s). What's more, 
Norton Stabilized Zirconia insulating grain has a thermal con 
3 Btu 


elevated te mperatures . 


ductivity of only Consider, too, its great strength at 
. its ability to resist oxidizing and re- 
ducing atmospheres at high temperatures... its chemical in- 
ertness in contact with titanates. Even more amazing is the 
electrical resistivity of Norton Fused Stabilized Zirconia . 

ranging from 2300 ohm-cm. at 1300°F down to 0.37 ohm-cm. 


at 4000°F. Resistance furnace operators take notice. 


waite For DATA. In Technical Bulletin SZ1, Norton re- 
searchers and refractory engineers give vou all the up-to- 
the-minute facts about Fused Stabilized Zirconia. Get your 


copy ... use the coupon below today 


NORTON COMPANY 

593 New Bond St., Worcester 6, Mass. 

Gentlemen 

Please send me without obligation, Technical Bulletin SZ1 on Norton 
Fused Stabilized Zirconia. I'm interested in investigating its use for 


Lining Furnaces or Reactors Batts for Firing Titanates 


Metal Melting Electric Heater Elements 


Thermal Insulation (Other applications) 
Name 
Title 
Company 
Address 
City 


Zone State 


(To obtain 


more 


HIGHLY REFRACTORY, Norton Stabilized Zirconia has successfully 
speeded up gas synthesis production by permitting operating temper- 
atures as high as 4500°F. Resists ol! oxidizing atmospheres and most 
reducing atmospheres. 


INSULATES 
EFFECTIVELY 
AT HIGH 
TEMPERATURES 


all the way from 


2700°F up to 4500°F 


LOW THERMAL CONDUCTIVITY of Norton Stabilized Zirconia brick 
of 6 Btu compares well with 3000 F insulating brick's 6+, fire clay's 12, 
alumina’s 20 and silicon carbide’s 50+ 
2700 F). 


(approximate values at 


WITHSTANDS 
SEVERE 
THERMAL 
SHOCK 


GOOD THERMAL SHOCK RESISTANCE of Norton Stabilized 
Zirconia to extreme temperature gradients and rapid thermal changes 
offers interesting new possibilities in all processing industries where high 
temperature is a factor. 
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Making better products to make other products better 


Special REFRACTORIES 


Canadian Representative 


A. P. GREEN FIRE BRICK CO itd TORONTO, ONTARIO 
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New Separation Process Handles 
All Types of Hydrocarbons 























HOW IT WORKS-—Separation by 
liquid thermal diffusion is achieved 
by passing the liquid mixture to be 
separated through a narrow slit, 
one wall of which is heated, the 
other cooled. Because of the tem- 
perature gradient some types of 
molecules preferentially concen- 
trate near the hot wall and are 
moved to the top of the slit by con- 
vection currents, while other types 
concentrate near the cold wall and 
are moved to the bottom of the slit 
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NEW continuous process capable of separating mixtures 

of all types of hydrocarbons has been developed by Stand- 
ard Oil Co. of Ohio—liquid thermal diffusion, The process can 
also be applied to separating mixtures of other compounds, both 
organic and inorganic 

Three patents just issued cover the development and have 
been assigned to Sohio by the inventors—Drs. A. L. Jones and 
E. C. Hughes of the company’s Chemical and Physical Research 
Division, They are U. S, 2,541,069-70-71 

Liquid thermal diffusion is a process in which a mixture of 
liquids is passed through the slit formed by two smooth parallel 
surfaces in close proximity—in the order of 1/32nd or 1/16th of 
an inch. One of the surfaces is heated, the other cooled— so that 
a temperature gradient exists across the slit 

Because of this temperature gradient, there are more col- 
lisions between the molecules in the mixture near the hot wall 
than between those near the cold wall. As a result, it has been 
found that certain types of molecules move away from the hot 
wall and tend to concentrate near the cold wall, with other 
types concentrating near the hot wall 

In addition to the temperature gradient, convection currents 
are also set up within the mixture-—upward near the hot wall 
and downward near the cold wall. These currents move to the 
top of the slit those molecules concentrated near the hot wall 
and to the bottom those near the cold wall 

The exact mechanism of the phenomenon isn't known, It 
appears, however, that the direction and degree of concentra- 
tion are dependent upon the relative shapes of the molecules 
present in the mixtures. In any event, separations can be made 
of compounds having the same molecular weights, or identical 
boiling points, Even isomers have been separated 

On the basis of work so far done, Sohio’s research people 
state that liquid thermal diffusion may have a range of appli- 
cation equally as broad as that of distillation. It is not known 
with certainty just what influence the new process will have 
on future refining methods, but it is believed that it will prove to 
be a helpful tool in the field of separations, and that certain 
things can be done better by liquid thermal diffusion than by 
conventional methods 

In one experiment a 300 Red Oil was passed through the 
liquid thermal diffusion equipment, This new extraction method 
produced a much higher viscosity index product than could 
be obtained by solvent extraction methods-—145 VI compared to 
120 by furfural extraction. Or, for a product of given VI, it 
resulted in much higher yields—60% of 115 VI compared to 
10°; by furfural extraction 

Economically, liquid thermal diffusion appears at present 
to be applicable principally to the production of small quantities 
of highly valuable materials which it is difficult or impossible 
to prepare by other methods. Investment costs for a com- 
mercial plant would be relatively high, since the equipment 
required is essentially of the heat exchanger type. Operating 
costs likewise would be | er than for other separation meth- 
ods, since the process depends upon maintaining a temperature 
gradient and therefore has a high heat energy consumption 

Sohio has had this new process under development in its 
research laboratories for several years, and has operated pilot 
plant separation columns up to 60 ft. high. Some of the results 
this work are described in the following article by one of 
the inventors of the process 





FIG. 1 


Batch type of thermal diffusion apparatus 
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LIQUID THERMAL DIFFUSION 


... A Continuous Separation Process 


A. LETCHER JONES, Senior Assistant Associate 
Chemical and Physical Research Division, Standard Oil Co. (Ohio) 


fp process of thermal diffusion 
itself is not a recently discovered 
phenomenon Its observation was 
first reported by Ludwig in 1856 
almost a hundred years ago. From 
that time until 1916, practically noth- 
ing was done to advance the process 
either theoretically or experimentally 

In 1916, S. Chapman, an English 
Scientist, using the kinetic theory 
calculated that a mixture of two 
gases when subjected to a tempera- 
ture gradient should show a trans 
port effect which would depend upon 
the relative masses of the molecules 
and their intermolecular attraction 
Experiments confirming Chapman's 
calculations were carried out by sev- 
eral independent investigators using 
gases. Perhaps the first practical ap- 
lication of thermal diffusion was 
made by Clusius and Dickel in 
1938, when they succeeded in separat- 
ing the isotopes of chlorine in the 
gaseous state 

It is reported that thermal diffu- 
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sion in both the liquid and gaseous 
phases was employed by the Man- 
hattan Project at Oak Ridge during 
the war to separate the isotopes of 
uranium. Very few technical details 
of this application have been released 
publicly References to it in the 
Smyth Report indicate that it was 
considered to be a rather complicated 
process for uranium separation. At 
one point the report states: “The 
theory of thermal diffusion in gases 
is intricate enough; that of thermal 
diffusion in liquids is practically im- 
possible. A separation effect does ex- 
ist, however, and has been used suc- 
cessfully to separate the light and 
heavy uranium hexafluorides.” 

From the beginning of World War 
II until the present date, literature 
references to the process have been 
very scarce and those which have ap- 
peared deal principally with the ap- 
plication in the gaseous phase. An 
important distinction is to be made 
between thermal diffusion in the liq- 


uid and gaseous states. The funda- 
mental basis of separation is well 
known to depend on mass differences 
for gases but in the case of liquids 
the same principle does not apply rig- 
idly and factors other than mass 
control the nature and magnitude of 
separation 

An indication that liquid thermal 
diffusion is capable of separating 
components in cases where no mass 
differences exist was obtained in 
1945 at Cornell University. Professor 
Debye and co-workers‘7) were con- 
ducting some experiments using ther- 
mal diffusion to separate rubber 
polymers from each other in xylene 
solution. He observed that his xylene 
solvent changed in index of refraction 
between the upper and lower parts of 
his apparatus even when no rubber 
polymer was present 

This observation suggested that 
perhaps the isomers of xylene were 
being separated from each other. 
Theoretically, on the basis of the 
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theory as developed by Chapman, this 
kind of separation would not be 
pected to occur because the 
isomers of xylene have 
masses 

In further investigation of the phe- 
nomenon the author prepared mix- 
tures of xylene isomers and charged 
them to the thermal diffusion appa- 
ratus. The isomers of xylene were un- 
mistakably separated. It 
mediate'y apparent 
theories of the 
quate and that range of 
cation of the process would be 
greater than hitherto recognized 
next few experiments 
that the process was 
fective in separating the isomers of 
heptane Triptane was completely 
separated from normal heptane 

An expansion of this initial re- 
search was then begun at the Chemi- 
cal and Physical Research 
of the Standard Oil Co 
Cleveland. Thermal diffusion has 
been applied to the separation of 
the components in a wide variety of 
organic liquids of both hydrocarbon 
and non-hydrocarbon types. This re- 
search has extended the available in- 
formation relative to the principles 
of selection upon which the phenome- 
non depends and has led to the de- 
velopment of new apparatus designed 
for continuous operation 


ex- 
three 
identical 


became 
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im- 
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inade- 
appli- 
much 
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demonstrated 
even 


process 
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more ef- 


Division 
(Ohio) in 


Apparatus 


The necessary to pro- 
duce liquid thermal diffusion separa- 
tions is basically simple. It consists 
essentially of two smooth surfaces 
arranged vertically and separated by 
a narrow space, as shown in Fig. 1 
The space is filled with the liquid to 
be processed. One surface is heated, 
the other cooled. These conditions re- 
sult in a temperature gradient across 
the liquid. It is this gradient which 
really performs the separation 

In addition to the gradient, there 
is also set up a thermal convection 
current which rises in laminar flow 
along the hot wall and descends cor- 
respondingly along the cold wall. This 
countercurrent thermal circulation 
serves in the capactity of an endless 
conveyor belt for the molecules 
which are displaced under the influ- 
ence of the temperature gradient by 
thermal diffusion 

Within the narrow space or slit 


apparatus 


are 


Apparatus, pri- 
or to the develop- 
ment of the 
tinuous type, 
sisted 
of a 


con- 
con- 
primarily 
rectifying 
section made 
from either par- 
allel plates or 
concentric tubes 
with reservoirs 
attached at the 
upper and lower 
extremities (Fig 
1). This apparat- 
us has the disad- 
vantage of being 
restricted to 
batchwise 
tion 
After 
abl 


ope ra- 


consider- 
experimen- 
tation with batch- 
wise operation in 
columns of the 
old type and im- 
provements aimed 
at the develop- 
ment of a contin- 
uous process, So- 
hio’s technolo- 
gists developed a 
column of the 
type shown dia- 
grammatically in 
type of column, the feed enters the 
annular space between two concen- 
tric tubes at the center and the prod- 
ucts are continuously withdrawn at 
the ends 


Fig. 3 In this 


Mechanism of Separation 


Chapman's calculations show that, 
in the gaseous state, 
greater mass will be 
downward and those of lesser mass 
upward. Sohio’s experiments show 
that molecular weight enters the pic- 
ture in liquid separations to a very 
limited extent and that more fre- 
quently than not the heavier mole- 
cules concentrate upward, thus 
lating the mass theory as applied 
to liquid separations. A much more 
important criterion for predicting the 
direction of concentration appears to 
be the relative shape of the 


molecules of 
concentrated 


vio- 


mole- 
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+ 
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FIG. 3—Continuous liquid thermal diffusion column 


cules present. Long chain molecules 
when present with condensed and 
more compact molecules, will gen- 
erally concentrate upwards regard- 
less of their relative molecular 
weights. 

The magnitude of change in physi- 
cal properties that it is possible to 
obtain by liquid thermal diffusion 
is illustrated in Table 1. The feed, in 
this case, is a typical lubricating oil 
stock obtained by vacuum distillation 
of dewaxed paraffin distillate. The 
changes in refractive index, gravity, 
pour point and viscosity index illus- 
trate that paraffinic components con- 
centrate in the overhead fraction and 
the aromatic types concentrate in the 
bottom fraction. It is significant that 
in contrast to the relatively large 
changes in the other physical prop- 
erties listed, there is very little 
change in the boiling range. Only 





Meet the Author 


filled by the liquid there count- A 
less thousands of molecular collisions the 
per The number of collisions Standard 
near the hot wall is greater than near associated 
the cold wall. Certain types of mole- 
cules are moved away from the hot 
wall to a greater extent than other 
types. Those which move away in 
greater proportion enter the down- 
ward moving stream on the cold 
wall also in greater proportion and 
thus tend to concentrate at the bot- 
tom of the column. The other type 
concentrates at the top. Fig. 2 il- 
lustrates this “movement” pattern 
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4—Comparison of liquid thermal diffusion and furfural solvent extraction 


when used to process a 300 Red Oil 


the 
the 


s erences between 
tions can be detected 
tillation curves anywhere in the dis 
tillation range. This shows the lack 
of dependence of liquid thermal dif 
upon the relative vapor 
of the components present 
al-o illustrates the 
ferent compounds 
troleum 


frac- 


from dis- 


fusicn pres- 
and 
multiplicity of dif 
present in 


sures 


this pe 
fraction 


Effects of Variables 


rhe introduction of continuous type 
apparatus made it necessary to 
cover evaluate the variables 
which influence this type of opera 
tion. In the absence of any adequat« 
literature references, these had to be 
determined by direct expriment 
Some references to the variables of 
batch type operations were 
able The initial approach 
the batchwis« 
a continuous basis 
sults of these 


dis 


and 


avail 
was to 
variables on 
The principal re- 
studies are as 


consider 


follows 

Column Height—The height of the 
column is a very important factor. It 
is the height which determines 
whether or not a molecule, of the 
type which concentrates at the bot- 
tom of the column, has a chance to 
enter the downward moving stream 
Taller columns are required for con- 
tinuous operation than for batchwise 
operation. At a given withdrawal 
rate, all other conditions constant 
separation is approximately propor- 
tional to height. Effective continuous 
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separations have been 
olumns ranging in 


i) ft 

Slit-Width (Wall Spacing)—With 
batchwise operations, the greatest de- 
gree of separation is obtained with 
very narrow For a given 
height the separation possible in an 
inverse fourth power function of the 
slit-width and the time required for 
equilibrium is inversely proportional 
to approximately a seventh power 
function of slit-width.(*' Therefore 
very narrow slit-widths are not prac- 
tical on a continuous flow basis for 
reasonable rates of separation. Sepa- 
ration decreases very rapidly in nar- 
row slits with increasing rates while 
wider slits produce a much more 
gradual This means that 
the proper slit-width for a given de- 
gree of separation depends upon the 
rate at which the separation is de- 
sired. We have found experimentally 
that the optimum slit-width for prac- 
tical height columns lies between 0.02 
and 0.06 in 

Temperature— Another significant 
difference between batchwise and 
continuous operation is the effect of 
temperature. In batchwise operations, 
neither the temperature level nor the 
magnitude of the gradient will af- 
fect the degree of separation obtained 
at equilibrium. In continuous opera- 
tions, both the level and the magni- 
tude of gradient influence the sepa- 
ration at finite rates of withdrawal 


obtained 
height from 


from 
5 to 


spacings 


decrease 


The effect of higher temperature 
levels is to produce greater separa- 
tions at any given rate of withdrawal 
It is believed that this effect is a 
result of a greater rate of thermal 
circulation within the slit at higher 
temperatures. The improved separa 
tion results from increasing the ratio 
of the rate of liquid thermal circu- 
lation to the rate of product with- 
drawal 

An increase in 
gradient increases the driving 
which carries the particles 
the slit. This results in larger 
rations per unit time 

The principal limitations of tem- 
perature are determined by the stock 
being processed. The hot wall tem- 
perature should not exceed the boil- 
ing point or cracking temperature of 
the material and the cold wall tem- 
perature should not be so low as to 
impede free flow. Low boiling mate- 
rials may be by operat- 
ing under pressure 

Others—The variables discussed 
above represent those which we have 
found to be most important to the 
continuous process. There are others 
but they are of a less critical nature 
The point of feed entry influences 
separation slightly and, in general, a 
feed point midway between the col- 
umn ends is desirable. Obviously, 
product quality is a function of feed 
composition and the ratio of product 
withdrawal. For concentric tube type 
apparatus, a vertical position is 
sential in order to maintain laminar 
countercurrent convection 


the magnitude of 
force 
across 
sepa- 


processed 


es- 


Applications 

Various petroleum liquids have 
been subjected to liquid thermal dif- 
fusion. Significant separations have 
been obtained in all The 
changes produced in lubricating oil 
stocks have already been referred to 
in Table 1. The separation effect 
produced in eight additional petro- 
leum stocks is shown in Table 2. Both 
of these tables show that the proc- 
ess is particularly useful in produc- 
ing overhead fractions of high vis- 
cosity index. Since the process is 
largely independent of such proper- 
ties as molecular weight, vapor pres- 
sure or solubility it is not subject to 
the same limitations as other meth- 
ods of viscosity index improvement 
A comparison of liquid thermal dif- 
fusion and furfural extraction on a 
yield-viscosity index basis is shown 
in Fig. 4. This illustrates the advan- 
tage of liquid thermal diffusion at 
viscosity index levels above 100. En- 
gine tests of 100 VI oils produced 
by liquid thermal diffusion from Mid- 
Continent lube oil fractions show that 
they are equal to or better than sol- 
vent-extracted base stocks 

It is to be noted that the over- 
head fractions in all cases have 
lower densities and are more paraf- 
finic than the feed. The aromatic 
types concentrate in the bottom frac- 
tion in these multicomponent systems 


cases 
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In the case of the isoparaffin-naph- TABLE 1—Liquid Thermal Diffusion Separation of a Lubricating Oil Stock* 
thene stock the cyclic component con- (A fraction cut from a pressed Mid-Continent paraffin distillate 
centrated in the bottom fraction Overhead Bottoms 
These molecular types appear par- ; ; (50 vol.—% es 
ticularly susceptible to thermal dif- frac “a  aene 1 1.5500 
fusion separation. The components : ‘ ' - 
responsible for color in petroleum ‘ d 4 "26 ar 
fractions of this type are also highly tical Densit y boy 1600 
susceptible to liquid thermal diffu- we Gacy ne : : 
sion and in all cases concentrate in 
the bottom fraction 

It is not possible to determine rela- 
tive separation tendencies of these 
different stocks from the data listed 
in Tables 1 and 2 because they were 
processed in different apparatus un- 
ler different temperature conditions 
and feed rates. Neither do these sepa- 
rations represent the maximum ob- 
tainable by liquid thermal diffusion 
because in all cases they represent 
a single pass through one stage of 
laboratory apparatus 

Experiments in the non-petroleum essary. The temperature range of broad, and no class of liquids 
field show that the process is equally operation is relatively broad and in been found not applicable 
applicable there. Tall oil (organic cases of thermally unstable mate- 
liquid by-product from wood pulp rials, temperature levels may be em- = 
treatment) has been separated into ployed which avoid decomposition The author wishes to acknowledg: 
saturated fatty acids, unsaturated conditions. These features may be of the contributions of the following 
fatty acids and rosin acids Soaps special importance in certain biolog- to the work: E. C. Hughes, for his 
and drying oils have been prepared ical applications direction and cooperation in the re- 
from these fractions. Vitamins have search program; P. 8. Foy, who 
been concentrated in fish oils and in Summary built the first continuous column 
some cases the odor has been con- These experimental studies show E C. Milberger J. C. Jansma and 
centrated in one fraction. Similar that liquid thermal diffusion is ca- C. W. Seelbach, for their assistance 
effects have been observed in vege- pable of separating both petroleum in experimental work; W. E. Scovill, 
table oils and non-petroleum liquids into frac- who directed expanded scale evalua- 

Although the experimental separa- tions that previous theories of the« tion, and G. W. Nichols, for con 
tions presented in this paper are lim- process would not predict. Successful structing apparatus 
ted in scope they do indicate that continuous apparatus has been de- References 
the process is unique and that it is veloped and the major operating var- ai — 

apable of being applied to a wide iables are presented. The apparatus 
variety of liquid types. Since it does required is basically simple and is 
not depend upon the same physical very well suited for automatic opera- 
principles as other separation proc- tion. Since the fundamental princi- | eS Se eee cee 
esses, it may be useful as a tool for ples upon which the process depends ») Ho Kram ‘ J. Broeder 
easily accomplishing separations that are different from those of any other 
otherwise might be very difficult. The separation method, unique applica- 
equipment required is simple. No re- tions are indicated. The range of po- 
active chemicals or solvents are nec- tential application appears to _ be 
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TABLE 2—Liquid Thermal Diffusion Separations of Various Petroleum Stocks 


Properties Overhead eed Bottoms Properties Overhead Bottoms 
(30 vol.—|) (50 vol.—",) (50 vol.— |) (50 vol.—%) 
SOLVENT EXTRACTED OIL 

:. K 


41 ‘7 ( J Gr 6s 
41 iI 
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Index, 1 1.4670 7 1.4838 
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r Sp. Gr. uw 68° F 
F Wineomite : 
210° F aonb os 
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6s F 
ractive Index 
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Aniline Point 
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tefractive Index 
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FIG. 1—Flow diagram of the electro- 

lytic process for regenerating caustic 

used in mercaptan removal from gaso- 
line 


New Caustic Regeneration Process 
Improves Mercaptan Sulfur Removal 


Successful refinery pilot plant runs on an electrolytic process for caustic 


regeneration have shown the method compares favorably with conventional 


steam regeneration system at the same plant. 


The new technique removes 


more mercaptan sulfur from caustic and from the gasoline being treated 
at a lower cost, because more effective and stronger caustic solutions can 


be utilized with less chance for corrosion. 


Operating cost for a full scale 


unit is estimated at 1.3 cents per barrel of gasoline treated. 


By OLIVER J. ZANDONA 
and CHARLES W. RIPPIE* 


RECENTLY developed 
lytic process for the 
tion of caustic 


electro- 
regenera- 
soda used to remove 
mercaptans from gasoline has been 
undergoing extensive and successful 
pilot plant operation during the past 
five months at the Catlettsburg, Ky., 
refinery of Ashland Oil & Refining 
Co 

When 
steam 


compared to 
regeneration of 


conventional 
causti as 


practiced at the 
results indicate 

1—-Higher removal of mercaptan 
sulfur from both caustic and gaso- 
line. 

2—Lower operating costs 

3—-Higher gravity caustic solution 
can be employed with no corrosion 
or other problems usually encoun- 
tered. 

1--Tetraethyl lead requirements of 
the gasoline product are reduced as 
a result of the higher sulfur removal 

Based upon the pilot plant studies 
it is estimated that the operating 
cost for a full-scale mercaptan re- 
moval unit would be in the neighbor- 
hood of 1.3c per bbl. of gasoline 


refinery, operating 


treated. This is less than that for 
steam regeneration. The figure of 
1.3c includes caustic regeneration, di- 
rect costs of power and pumping, 
operating labor, maintenance and 
maintenance labor, laboratory labor, 
supervision, amortization ot the 
equipment, indirect costs, and contin- 
gencies. Power costs have been cor- 
related to show about 100 KW, 1000 
bbl. of Illinois straight run gasoline 
treated. 

The pilot plant at Ashland has been 
operated at rates up to 8 gpm, on 
the gasoline flow and 1.7 gpm on the 
caustic. The unit cell comprises a 
single pair of plates, measuring 24 

24 in. A full capacity installation 
for the refinery would require a 24- 
in. cell with 60 plates, it is estimated. 
The full-scale steam regenerator nor- 
mally takes 60 gpm. of caustic to 
treat an average of 10,000 b/d of 
gasoline 

Known as the 
new electrolytic 


Gayler process, the 
technique has been 
developed by the American Develop- 
ment Co., who have been conducting 
the study at Catlettsburg since last 
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TABLE 1—Typical Operating Results 
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ELECTROLYTIC CELL formed by plates in this filter press 
produces oxygen which oxidizes mercaptans in foul caustic 


September, 1950. A simplified flow dia- 
gram is shown in Fig. 1. The prin- 
ciple of the process is as follows 

The electrolytic unit passes caus- 
tic solution through an electrical field 
to generate nascent oxygen at the 
positive plate, or anode, and hydro- 
gen at the negative plate, or cathode 
The nascent oxygen is mixed with the 
foul caustic and reacts to oxidize the 
mercaptans which the caustic bears 
changing them to disulfides. The 
foul caustic then goes to a disulfide 
absorption column where naphtha re- 
moves the disulfides. Disulfides may 
be removed in this way because they 
are soluble in naphtha but not in 
causti 

Operation of the system at the re- 
finery is as follows 

Spent caustic from the mercaptan 
absorber passes through the filter- 
press type electrolyzer, the alternat- 
ing plates of which are charged by 
direct current from 4 selenium rec- 
tifier. The filter plates are separ- 
ated by liquid-permeable, insulating 
diaphragms. Flow through the thus- 
formed cells is adjusted so that a 
slight excess of oxygen is liberated 
The hydrogen liberated at the cath- 
ode plates collects in a reservoir and 
is vented out of the system. The 
electrolyzed caustic stream flows to 
another separator. Insolubles, most- 
ly disulfides, are drawn off from the 
upper phase Regenerated caustic 
is further treated in a disulfide ab- 
sorption column by intermittent flow 
of naphtha It then is recycled 
through a surge drum, picking up 
make-up caustic, and returned to the 
gasoline scrubber 

Latest operating results from the 
pilot plant electrolytic regenerator 
are shown in Table 1. The data in- 
dicate mercaptan sulfur re- 


good 
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moval from the Dubbs cracked gaso 
line and slightly lower mercaptan 
sulfur removal from the straight run 
gasoline 3oth gasolines come from 
a typical Illinois crude By com- 
parison, the regular plant absorber 
is able to remove 50°) mercaptan 
from Dubbs cracked gasoline and 
18-25°, from straight run, whereas 
the electrolytic process removed 67- 
87‘; from cracked gasoline and 63.5- 
81°, from straight run The exist- 
ing steam regenerator removes 20- 
30° mercaptan sulfur from the caus- 
tic in comparison to 52-81°7 removal 
by the electrolytic cell. 

It will be noted that caustic solu- 
tion strength has been kept close to 
the 40% range, with a high of 50 and 
a low of 25%. An important fea- 
ture of this new process is its ca- 
pacity to utilize the absorption quali- 
ty of increased caustic strength to re- 
move the heavy mercaptans. To il- 
lustrate this quality, an interesting 
correlation of pure mercaptan equi- 
librium in gasoline with 20% by vol- 
ume of caustic solution in varying 
strengths is shown in Table 2. 

The per cent of mercaptans re- 
moved from C, through C. hydrocar- 
bons by 40° caustic is of particular 
interest. (See Table 1) With con- 
sideration of the characteristics of 
caustic as to freeze point and vis- 
cosity, the 409% NaOH has been chos- 
en to illustrate the tremendous advan- 


COMPLETE PILOT PLANT UNIT includes drums and acces- 
sory piping, left, filter press at right 


tage of its utilization in mercaptan 
absorption systems. Analysis of op- 
erating indicated in 
Table 1 shows clearly the advantagé 
of obtaining optimum mercaptan sul- 
fur removal 

However, the limitations of a steam 
regeneration system is that caustic 
concentration must be kept at a low 
gravity of about 20° Be. If it were 
increased, several difficulties in re- 
generation may be anticipated 

1—-Heat requirements would in- 
crease along with necessary steam 


conditions as 


and water costs 

2—The corrosion problem would 
become more severe and more ex- 
tensive through the equipment 

3—Operating difficulties would pre- 
vail in foaming and in caustic carry- 
over 

Mercaptans are undesirable in 
gasoline because they have a harmful 
effect on odor and on lead suscep- 
tibility. The high sulfur removal by 
the electrolytic process is expected 
to result in savings in tetraethyl lead 
requirements when gasoline is blend- 
ed to meet specifications. Laboratory 
results have indicated that pilot 
plant-treated gasoline required 0.1 to 
0.2 cc. less TEL per gallon of gaso- 
line than did regular plant-treated 
gasoline to reach the same research 
octane rating of regular house brand 
This can effect substantial savings 
in TEL over a period of time 





TABLE 2—Percentages Mercaptans Absorbed from Gasoline by Various Percent- 
ages of Caustic Solutions 


NaOH 10 
tar i7.0 
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FIG. la—Typical absorber tray-to-tray FIG. 1b—Typical absorber effect of in- 


absorption creased pressure or decreased temper- 


ature on absorption 


FIG. 2—Typical absorber tray-to-tray 

absorption showing fraction of hydro- 

carbons in inlet gas absorbed on each 
tray 


Study of Absorption Equations Is Key 
To Improving Light Ends Recovery 


A review of the accepted absorption formulae is given in terms of their 
practiced application and possibilities for improving gasoline plant opera- 
tions. Behind the presentation lies the thought of a large independent oil 
company which believes that, if the efficiency of a plant can be increased 
just 1% by carefully applying well-known tools, the improvement will be 
totally reflected in correspondingly greater operating profit generally with- 
out the need of expensive new equipment. 

The qualitative data necessary to apply the principles discussed to 
practical problems are presented. The quantitative information needed for 
specific cases can be found readily in most standard references. Use of 
two-stage depropanizing is suggested as an inexpensive means of increasing 
propane recovery and LPG purity. It is shown that in some cases propane 
injection into lean oil reduces load on inadequate fractionation systems and 
eventually may increase ultimate propane recovery or purity. 


By A. M. L. KUBE troleum Gas industry and the need 
Phillips Petroleum Co for additional purification facilities 


- in gasoline plants. Great progress 
Bartlesville, Okla. since has been made in the sale and 


use of LPG products but the industry 
( NE of the big problems facing still faces the dual problems of a 
the natural gasoline industry in shortage of LPG in wintertime and 
its early years was that of providing an excess of production over demand 
economical means for disposing of in summertime, coupled with a lack 
light hydrocarbon fractions. Then the of good cheap seasonal storage 
composition of the light components It is not the purpose of this dis- 
was not known but the problem still cussion to propose something “new 
existed. Even hydrocarbons as heavy as a solution to these problems 
as butanes were in many cases un Rather, it is intended to present cur- 
wanted by-products rent knowledge in a brief and con- 
In the true American way, under densed form and thereby encourage 
a system of open competition, it soor others, especially plant operators, to 
was realized that, if the by-products review their own processes critically 
could be sold for more than residue and determine if something can be 
gas prices, the main product could done towards increasing their plant's 
be sold at a lower price and the production of light hydrocarbons 
owner still could meet competition Some of the principles involved date 
with the same margin of profit back several centuries; others are 
Thus developed the Liquefied Pe- more recent. Most of them can be 
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obtained from books, trade journals 
and other publications by anyon: 
seeking the information 

Also, there are many engineers 
who have in the past worked out de- 
tailed methods to increase propane 
production of a specific plant 
plants, only to have their ideas 
shelved due to insufficient markets 
or other reasons. Under present eco- 
nomic conditions it may now be ad- 
visable for such persons to review 
some of their previous work 


Kremser and Brown Equations 


Continual increases in LPG de- 
mand caused producers to realize this 
was a lucrative business and to look 
for more economical ways of produc- 
ing the light hydrocarbons. It was 
this kind of thinking which prompted 
such brilliant men as Kremser, Brown 
and others to devote much time to 
the development of formulae which 
would describe the absorption proc- 
ess and thereby enable designers t 
predict the results which could be 
expected from an absorption systen 
Some 20 years ago Kremser published 
his famous equation describing the 
absorption principle, later modified 
by Brown. The formulae which thes¢ 
two men presented are now used al- 
most exclusively in designing new 
plants and in checking efficiencies 
of those already in operation 


Their absorption factor equations 
are very familiar to designers in the 
gasoline industry; however, there are 
others who do not actively use them 
and consequently have become less 
familiar with their characteristics 
For the especial benefit of this last 
group the equations below are pre- 
sented for review 
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FORM 


Wher 

Y Concentration of any compo- 
nent in the residue gas. 
Concentration of any compo- 
nent in the raw gas 
Conceutration of any compo- 
nent in equilibrium with lean 
oil entering the absorbers. 
Number of theoretical trays 
3.156 d G L 

KM KV 

absorption factor 
Density of lean oil. 
Oil to gas ratio (Gallons oil 
per 1,000 cubic feet gas) 
Y/X Equilibrium constant 
at absorber temperature and 
pressure 
Molecular weight of lean oil 
Mols of lean oil 
Mols of gas 
Mol fraction of any compo- 
nent in the vapor phase in 
equilibrium with the liquid 
Mol fraction of any compo- 
nent in the liquid phase in 
equilibrium with the vapor 


studying Form I of the equa 
t will be noted that the term, 


represents the mol fraction of any 
one hydrocarbon which is not ab- 
sorbed while the gas travels the 
length of the absorber from bottom 
to top. The other term, 

A A) 

(A 1) 
represents the mol fraction of hydro 
existing in 
equilibrium with a partially denuded 


lean oil which would be lost into the 
absorber’s residue 


carbon in a vapor phase 


stream almost as 
soon as the partially denuded oil en- 

d the absorber 

If, however, the lean oil entering 
the absorber is perfectly stripped, 
then Y 0 and the term Y_ be- 
comes equal to the mol fraction of 
the hydrocarbon in the 
which is due 


residue gas 
entirely to incomplete 
absorption of raw gas. If the lean oil 
entering the absorber is not perfectly 
stripped then the amount not ab- 
sorbed from the inlet gas must be 
added to the mols of the same hydro- 
carbon in equilibrium with the oil 
entering the absorber 

In designing a new plant, often it 
is assumed that the oil entering the 
absorber is completely denuded but 
when the unit is started, it is found 
that some pentanes are being lost 
in the residue gas even though the 
absorber was designed for 100° ab- 
sorption. This is usually due to the 
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LEAN OIL 


GAS 


RAW 


PROPANE 


PER CENT HYDROCARBON IW O!L 
ON VARIOUS TRAYS 


FIG. 3—Effect of injecting propane- 
rich vapors into bottom of absorber 


fact that the oil is not 
stripped in the still 

As A (the absorption factor) in- 
creases in the term 


completely 


n Form I, that term approaches 


zero and, as A increases in the tern 


(A A) 

(A 1) 
approaches Y, which is the con 
centration of the hydrocarbon in equi 
librium with the lean oil. This simply 
means that no matter how good the 
absorption process may be the hu 
drocarbon content of the residue gas 
belou the 
amount of any component which is 


never can be reduced 


n equilibrium with the denuded oil 
entering the top of the absorber 

The second form of the equation is 
very nearly the same as the first but 
is shown in a different manner. It 
simply states in the left term that 
the total amount of actual change in 
concentration of any one hydrocar 
bon, divided by the total possible 
change of concentration of that hy 


drocarbon, is equal to the fraction 


PENTANE IN LEAN OIL 
ENTERING ABSORBER 


CENT O TANES IN LEAN © 
ENTERING RESIDUE STREAM 


FIG. 5—Effect of partially denuded oil 
on absorption efficiency 


RE SIOUE 
GaAs 


PER CENT HYOROCARBON IN O!L 
IN VARIOUS TRAYS 


4—Eftect of adding heat to bot- 
tom of an absorber 


of that 
sorbed 


hydrocarbon which is ab 
Again the term Y . appears 
and it will be noted that as Y_ is de- 
creased the fraction absorbed in- 
Maximum absorption is at- 
tained when } 0 


creases 


In both forms of the equations the 

absorption factor 

L 

KV" 
or the ratio of mols of liquid to mols 
of gas divided by the equilibrium 
constant K. This constant is equal 
to the mol fraction of hydrocarbon in 
the vapor phase in equilibrium with 
the liquid phase, divided by the mol 
fraction of the hydrocarbon in the 
liquid phase. Further analysis shows 
that K is dependent upon tempera- 
ture and pressure and seemingly in- 
dicates that the highest pressure and 
the lowest temperature would make 
the highest absorption efficiency pos- 
sible 


The Absorption System 


Now that the function of the ab- 
sorption factor equation has been 
briefly discussed, it will be well to 
examine some of the practical appli- 
cations of this equation in a gasoline 
plant absorption system. Fig. l-a is 
a series of curves for a typical ab- 
sorber, showing the fraction of hy 
drocarbons in the oil stream as they 
exist on each of the trays as the gas 
travels from the bottom to the top 
and the oil and absorbed hydrocar 
bons travel from top to bottom 

It will be noted that the curve 
showing the fraction of pentanes and 
heaviers absorbed in the oil in this 
particular case ends at about the 
mid-point of the absorber. This indi- 
cates that not all the trays are re- 
quired to absorb approximately 100% 
of this product. The normal butane 
curve takes on a shape which has 
a slope in the same general direction 
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FIG. 6—Typical flow diagram of absorption and demethanization system. 


as the pentanes and heavier curve 
however, it will be noted that not all 
of the normal butane was absorbed 
indicating that more trays would be 
required to absorb all that product 
The isobutane seems to take 
an intermediate position between the 
butanes and heavier 
curves and the 
curve. The 
tions 


curve 


composition 
propane and lighter 
lighter hydrocarbon frac- 
made a curve which in the 
lower part of the absorber is oppo- 
site in direction to the butane and 
heavier curve 

There are several reasons for the 
curves taking on the shapes shown 
in Fig. 1. A close study of the con- 
ditions reveals that the methane is 
absorbed on the top tray and then 
some of the methane is given up by 
the oil on each subsequent tray in its 
downward travel. This release of 
methane from the oil is partly due 
to the fact that, as more and more 
of the heavier hydrocarbons are ab- 
sorbed in the oil, the heat of absorp- 
tion increases, raising the tempera 
ture of the oil, which in turn causes 
some of the lighter hydrocarbons 
which had been absorbed in the top 
tray of the absorber to be 
due to a change 
ditions 


released 
in equilibrium con- 


In addition, as more and more of 
the heavier hydrocarbons are ab- 
sorbed, the oil saturated 
with heavier products which tend to 
displace methane, ethane and pro 
pane previously absorbed at the top 
almost in direct proportion to their 
respective vapor 
quently, very small fractions of light- 
er components are replaced by pro- 
portionally larger amounts of heavier 
hydrocarbons. Such an exchange ex- 
plains why the heavier ends are thos« 
which more easily remain in the rich 


becomes 


pressures Conse- 
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oil. For these reasons the methane 
ethane and propane curves show a 
slight decrease as the oil approaches 
the absorber bottom 

Fig l-b represents the effect of 
higher pressure or lower temperature 
on the absorption system. Either one 
or both of the equilibrium changes 
would cause an increased absorption 
of the various components in the sys- 
tem similar to that shown by the 
dashed line in the This is 
very important, as many times either 
one or the other of the conditions 
may be changed to effect better ab- 
sorption. It 
bered that 
creased 


curves 


should also be remem- 
reduced pressure or in- 
temperature 
crease in absorption efficiency 


causes a de- 


Fig. 2 represents the same data as 
Fig. l-a but shows the fraction of 
each hydrocarbon which was ab- 
sorbed at various trays in the vessel 
It will be noted that the general di- 
rection of the curves is similar to 
those shown in Fig. l-a which rep- 
resented the fraction of each hydro- 
carbon in the liquid stream. It must 
be realized, however, that this set 
of curves is for just one specific con- 
dition out of a possible infinite num- 
ber. Temperature, pressure, oil rate 
gas volume, molecular weight and 
density of the oil all affect the ab- 
sorption. To change any one of thes« 
would necessitate drawing a new set 
of curves. 

Examination of the partial pres- 
sure of the various hydrocarbons 
gives the answer to the problem of 
why the quantity of methane, ethane 
and propane in the absorber de 
creases as shown in Figs. l-a and 1-b 
If it is assumed that equilibrium con- 
ditions exist on each perfect tray 
then the vapor pressure of all the 
hydrocarbon constituents on the in- 


dividual trays must equal the total 
pressure on the system. Further an- 
alysis shows that roughly 90% of 
the total vapor pressure is exerted by 
the relatively small amount of meth- 
ane. If the methane could be removed 
the oil could absorb more of the de- 
sirable hydrocarbons in proportional- 
ly higher quantities 

Since vapor pressures are the pri- 
mary consideration in hydrocarbon 
processing, component vapor pres- 
sures are presented in Table 1. This 
also shows the ratio of the vapor 
pressures of the lighter hydrocarbon 
to the next heavier product. The ra- 
tios divided by the absorber effi- 
ciency gives the number of mols of 
the heavier hydrocarbon needed to 
displace one mol of the lighter con- 
stituent 


Presaturated Lean Oil 

One way to reduce the amount of 
methane and ethane in the oil is to 
introduce a _ propane-rich vapor 
stream into the bottom of the ab- 
sorber as illustrated in Fig. 3. The 
methane and ethane will be reduced 
proportionally according to the 
amount of propane This 
phenomenon is shown by the dashed 
lines. Assuming the combined vapor 
pressures of methane and ethane to 
be 3000 psia. and the vapor pressure 
of the propane stream to be 200 psia 
then it would require 15 mols of pro- 
pane to displace one mol of the meth- 
ane-ethane mixture. If normally 50° 
f the propane is absorbed, 30 mols 
of propane will be required to rid 
the system of one mol of methane 
and ethane. This is not exactly true, 
as the heat of absorption will in- 
crease as more propane is absorbed, 
which will in turn increase the rate 
at which the light constituents are 
liberated and will also decrease the 
amount of propane Even 
though the injection of propane-rich 
vapors in the bottom of the absorber 
to displace methane and ethane may 
not be the most economical method 
of eliminating the light components 
in all cases, it can be used to good 
advantage in some of the plants now 
operating which do not have the ade- 
quate fractionation facilities for max- 
imum propane recovery 


absorbed 


absorbed 


In some cases it would be profit- 
able to make a light depropanizing 
cut in the fractionation system and 
inject the overhead vapors into the 
absorber to unload the rich oil 
stream of methane and ethane. After 
a sufficient recycle has been built 
up the vapor pressure of the prod- 
uct will be substantially decreased 
and consequently a higher propane 
recovery and purity in the final plant 
production will be possible 

In Fig. 4 a typical absorber is 
shown with its relative amounts of 
hydrocarbons in the liquid traveling 
jown the absorber. The dashed lines 
in this chart represent the slope the 
hydrocarbon curves would be ex- 
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pected to take if heat were added to 
the bottom of the absorber. In this 
case the absorber becomes a frac- 
tionator with the total liquid stream 
acting as reflux for the system. Here 
the vapor pressure of the liquid is re- 
duced by application of heat and sub- 
Sequent removal of methane and eth- 
ane. Similar results are accomplished 
by the use of a flash tank, the va- 
pors of which are processed in a re- 
absorber or returned to the ab- 
sorber by a compressor 

Fig. 5 represents the effect of re- 
turning partially denuded oil contain- 
ing pentanes from the still to the 
absorber. These curves show that the 
amount of pentanes which will be 
released by the lean oil in the top 
trays of an absorber depends largely 
upon the pressure of the system 
Less pentanes are lost due to strip- 
ping at high absorber pressure than 
at low pressure 

The stripping action is most easily 
understood if the top part of the ab- 
sorber is considered as a still op- 
erating at a very low temperature 
Since the lean gas traveling up the 
absorber contains a very _ small 
amount of pentanes, enough of that 
component will be released from the 
oil to satisfy the equilibrium condi- 
tions. This pentane vapor will be 
carried off in the residue gas and 
is lost production in addition to that 
not absorbed from the rich gas. The 
amount of pentanes in equilibrium 
with the lean oil is represented by 
Y, in the absorption equation and by 
an analysis of that equation it can 
ye seen that the 
can do 
vapors 


absorption system 
nothing to recover thes« 


Rich Oil Demethanizer 


Operating costs and production ef- 
ficiencies are being watched more 
closely now than ever before. There- 
fore, designers ar continuously 
searching for new methods that may 
be applied to both old and new plants 
to bring costs down and _ increase 
production to the extent that marg- 
inal situations may be made _ prof- 
itable. Because of this, the rich oil 
demethanizer is being installed in 
many plants with a resultant de- 
crease in fractionation and recom- 
pression costs. It should, however, be 
understood that the rich oil demeth- 
anizer is not economical in all cases 
Therefore, each situation must be 
carefully analyzed prior to making 
the installation 

The principle of operation is simply 
a rearrangement of some of the prin- 
ciples used in the absorption and 
Stripping operations. A typical flow 
is shown in Fig. 6. The rich oil from 
the absorber is heated in most in- 
stances prior to entering the 
thus forcing a change in the equi- 
librium conditions to drive off a por- 
tion of all the hydrocarbons which 
were absorbed in the oil. These va- 


vessel, 
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FIG. 7—Absorber temperature and to- 
tal mols of hydrocarbons absorbed on 
various trays 


pors, along with the vapors released 
in the bottom of the vessel, then are 
stripped of ethane and heaviers in 
the top part of the unit with a lean 
oil side-stream taken from the main 
oil stream to the absorber. To ob- 
tain maximum absorption with min- 
imum oil circulation in the demeth- 
anizer the oil is cooled in the upper 
part of the vessel. To strip a maxi- 
mum amount of methane from the 
oil a heating element is provided in 
the bottom of the vessel. Some de- 
signers even inject steam in the bot- 
tom of the vessel to further denude 
the oil of undesirable hydrocarbon 
fractions 

It can be seen that the principl 
of the rich oil demethanizer is not 
new. Each phase of the operation has 
previously been used, either in the 
absorber or in the still. The reason 
for its current popularity is the fact 
that more propane must be produced 
as cheaply as possible to meet the 
ever-growing demands and competi- 
tion. Since the components giving the 
greatest difficulty at both places 
have been removed from the rich 
oil stream, many plants are now be- 
ing built without the need of recom- 
pressors. By cutting deeper and re- 
moving the ethane, thus making this 
unit a de-ethanizer instead of a de- 
methanizer, it is possible to make 
Specification propane without a de- 
ethanizing fractionator 

In plants having rich oil demeth- 
anizers, it is often found that enough 
methane is removed from the system 
to produce a good quality ethane in 
the fractionation system if that prod- 
uct were desired plants 
are already ethane as feed 
stock for other processes, there i 
little doubt that in the near future 


Since some 
using 





TABLE 1—Vapor Pressures of Natural 
Gas Constituents at 100° F. 


Vapor Pressure 
at 100° FE Ratio 


Component 
Methane TLD 
Eth 





the product will be in great demand 

From Fig. 7 it can be seen that 
when hydrocarbons are absorbed in 
oil, the temperature of the system is 
increased due to the heat of absorp- 
tion. Although this curve shows the 
heat of absorption due to the total 
hydrocarbon absorbed, it can be said 
that the heat of absorption varies 
with the individual components. The 
heaviest components have the great- 
est heat of absorption per cubic foot 

To partially overcome this effect, 
many designers specify the lean oil 
presaturator shown in Fig. 6, where- 
in the lean oil going to the absorber 
is saturated with methane and ethane 
vapors from the demethanizer and 
much of the heat of absorption 1s 
taken outside the absorber. The oil 
is then cooled and injected in the ab- 
sorber in the usual manner. Since 
the oil is already saturated with 
lighter ends prior to its entering the 
absorber, very small portions of the 
light components are absorbed from 
the raw gas and some of the meth- 
ane and ethane entering the absorber 
in the oil will be displaced by pro- 
pane. It has been previously pointed 
out that this could be done by re- 
placing one mol of methane-ethane 
mixture with approximately 30 mols 
of recycled propant 


Rich Oil Distillation 


After the rich oil leaves the ab- 
sorber x demethanizer if one 1S 
used, it is heated and vented in vari- 
ous stages and delivered to the still 
for complete stripping. The action of 
the stripper is directly opposite from 
that of the gas absorber since low 
pressures and high temperatures are 
the conditions conducive to efficient 
stripping. We have previously con- 
sidered the effect of poor stripping 
on the performance of the ab orber; 
therefore it can be seen that the ul- 
timate aim is to completely denude 
the oil before it is returned to the 
After preheating, the oil 
stripper on the top tray 
is injected into 


absorber 
enters the 
and usually steam 
the bottom of that vessel to release 
as much of the gasoline vapors from 
the oil as The steam and 
oil vapors carried over from the still 
then are knocked out in the de- 
phlegmator vessel while gasoline va- 
gasoline vapor 


possible 


pors proceed to the 
condensing cycl 
Some designers now specify two 
stills operating at different pressures 
to carry out the stripping operation 
The purpose of this arrangement 1S 
1 in the 
aving in 


liminate recompressors 
with the inherent 

costs. The high pressure 

vartially denudes the oil and the 

vapors may or may not be totally 

condensed depending on the pressure 

temperature conditions and pre- 

preparation of the rich oil. The 

oil then travels from the first 

1 to the low pressure still for com- 


“ 
still y 
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FIG. 6—Typical flow diagram of absorption and demethanization system. 


as the pentanes and heavier curve 
however, it will be noted that not all 
of the normal butane was absorbed 
indicating that more trays would be 
required to absorb all that product 
The isobutane curve seems to take 
an intermediate position between the 
butanes and heavier composition 
curves and the propane and lighter 
curve. The lighter hydrocarbon frac- 
tions made a curve which in_ the 
lower part of the absorber is oppo- 
site in direction to the butane and 
heavier curve 

There are several reasons for the 
curves taking on the shapes shown 
in Fig. 1. A close study of the con- 
ditions reveals that the methane is 
absorbed on the top tray and then 
some of the methane is given up by 
the oil on each subsequent tray in its 
downward travel. This release of 
methane from the oil is partly due 
to the fact that, as more and more 
of the heavier hydrocarbons are ab- 
sorbed in the oil, the heat of absorp- 
tion increases, raising the tempera- 
ture of the oil, which in turn causes 
some of the lighter hydrocarbons 
which had been absorbed in the top 
tray of the absorber to be released 
due to a change in equilibrium con- 
ditions 

In addition, as more and more of 
the heavier hydrocarbons are ab- 
sorbed, the oil saturated 
with heavier products which tend to 
displace methane, ethane and pro- 
pane previously absorbed at the top 
almost in direct proportion to their 
respective vapor pressures Conse- 
quently, very small fractions of light- 
er components are replaced by pro- 
portionally larger amounts of heavier 
hydrocarbons. Such an exchange ex- 
plains why the heavier ends are those 
which more easily remain in the rich 


becomes 
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oil. For these reasons the 
ethane and propane 


methane 
curves show a 
slight decrease as the oil approaches 
the absorber bottom 

Fig. 1-b represents the effect of 
higher pressure or lower temperature 
on the absorption system. Either one 
or both of the equilibrium changes 
would cause an increased absorption 
of the various components in the sys- 
tem similar to that shown by the 
dashed line in the curves. This is 
very important, as many times either 
one or the other of the conditions 
may be changed to effect better ab- 
sorption. It should also be remem- 
bered that reduced pressure or in- 
creased temperature causes a de- 
crease in absorption efficiency 

Fig. 2 represents the same data as 
Fig. l-a but shows the fraction of 
each hydrocarbon which was ab- 
sorbed at various trays in the vessel 
It will be noted that the general di- 
rection of the curves is similar to 
those shown in Fig. l-a which rep- 
resented the fraction of each hydro- 
carbon in the liquid stream. It must 
be realized, however, that this set 
of curves is for just one specific con- 
dition out of a possible infinite num- 
ber. Temperature, pressure, oil rate 
gas volume, molecular weight and 
density of the oil all affect the ab- 
sorption. To change any one of these 
would necessitate drawing a new set 
of curves. 

Examination of the partial pres- 
sure of the various hydrocarbons 
gives the answer to the problem of 
why the quantity of methane, ethane 
and propane in the absorber de- 
creases as shown in Figs. 1-a and 1-b 
If it is assumed that equilibrium con- 
ditions exist on each perfect tray, 
then the vapor pressure of all the 
hydrocarbon constituents on the in- 


dividual trays must equal the total 
pressure on the system. Further an- 
alysis shows that roughly 90% of 
the total vapor pressure is exerted by 
the relatively small amount of meth- 
ane. If the methane could be removed 
the oil could absorb more of the de- 
sirable hydrocarbons in proportional- 
ly higher quantities 

Since vapor pressures are the pri- 
mary consideration in hydrocarbon 
processing, component vapor pres- 
sures are presented in Table 1. This 
also shows the ratio of the vapor 
pressures of the lighter hydrocarbon 
to the next heavier product. The ra- 
tios divided by the absorber effi- 
ciency gives the number of mols of 
the heavier hydrocarbon needed to 
displace one mol of the lighter con- 
stituent 


Presaturated Lean Oil 

One way to reduce the amount of 
methane and ethane in the oil is to 
introduce a propane-rich vapor 
stream into the bottom of the ab- 
sorber as illustrated in Fig. 3. The 
methane and ethane will be reduced 
proportionally according to the 
amount of propane absorbed. This 
phenomenon is shown by the dashed 
lines. Assuming the combined vapor 
pressures of methane and ethane to 
be 3000 psia. and the vapor pressure 
of the propane stream to be 200 psia 
then it would require 15 mols of pro- 
pane to displace one mol of the meth- 
ane-ethane mixture. If normally 50% 
of the propane is absorbed, 30 mols 
of propane will be required to rid 
the system of one mol of methane 
and ethane. This is not exactly true, 
as the heat of absorption will in- 
crease as more propane is absorbed, 
which will in turn increase the rate 
at which the light constituents are 
liberated and will also decrease the 
amount of propane absorbed. Even 
though the injection of propane-rich 
vapors in the bottom of the absorber 
to displace methane and ethane may 
not be the most economical method 
of eliminating the light components 
in all cases, it can be used to good 
advantage in some of the plants now 
operating which do not have the ade- 
quate fractionation facilities for max- 
imum propane recovery 

In some cases it would be profit- 
able to make a light depropanizing 
cut in the fractionation system and 
inject the overhead vapors into the 
absorber to unload the rich oil 
stream of methane and ethane. After 
a sufficient recycle has been built 
up the vapor pressure of the prod- 
uct will be substantially decreased 
and consequently a higher propane 
recovery and purity in the final plant 
production will be possible 

In Fig. 4 a typical absorber is 
shown with its relative amounts of 
hydrocarbons in the liquid traveling 
down the absorber. The dashed lines 
in this chart represent the slope the 
hydrocarbon curves would be ex- 
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pected to take if heat were added to 
the bottom of the absorber. In this 
case the absorber becomes a frac- 
tionator with the total liquid stream 
acting as reflux for the system. Here 
the vapor pressure of the liquid is re- 
duced by application of heat and sub- 
sequent removal of methane and eth- 
ane. Similar results are accomplished 
by the use of a flash tank, the va- 
pors of which are processed in a re- 
absorber or returned to the ab- 
sorber by a compressor 

Fig. 5 represents the effect of re- 
turning partially denuded oil contain- 
ing pentanes from the still to the 
absorber. These curves show that the 
amount of pentanes which will be 
released by the lean oil in the top 
trays of an absorber depends largely 
upon the pressure of the system. 
Less pentanes are lost due to strip- 
ping at high absorber pressure than 
at low pressurt 

The stripping action is most easily 
understood if the top part of the ab- 
sorber is considered as a still op- 
erating at a very low temperature 
Since the lean gas traveling up the 
absorber contains a very _ small 
amount of pentanes, enough of that 
component will be released from the 
oil to satisfy the equilibrium condi- 
tions. This pentane vapor will be 
carried off in the residue gas and 
is lost production in addition to that 
not absorbed from the rich gas. The 
amount of pentanes in equilibrium 
with the lean oil is represented by 
Y, in the absorption equation and by 
an analysis of that equation it can 
be seen that the absorption system 
can do nothing to thes« 
vapors 


recover 


Rich Oil Demethanizer 


Operating costs and production ef- 
ficiencies are being watched more 
closely now than ever before. There- 
fore, designers aré continuously 
searching for new methods that may 
be applied to both old and new plants 
to bring costs down and increase 
production to the extent that marg- 
inal situations may be made _ prof- 
itable. Because of this, the rich oil 
demethanizer is being installed in 
many plants with a resultant de- 
crease in fractionation and recom- 
pression costs. It should, however, be 
understood that the rich oil demeth- 
anizer is not economical in all cases 
Therefore, each situation must be 
carefully analyzed prior to making 
the installation 

The principle of operation is simply 
a rearrangement of some of the prin- 
ciples used in the absorption and 
stripping operations. A typical flow 
is shown in Fig. 6. The rich oil from 
the absorber is heated in most in- 
stances prior to entering the 
thus forcing a change in the equi- 
librium conditions to drive off a por- 
tion of all the hydrocarbons which 
were absorbed in the oil. These va- 


vessel, 
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FIG. 7—Absorber temperature and to- 
tal mols of hydrocarbons absorbed on 
various trays 


pors, along with the vapors released 
in the bottom of the vessdl, then are 
stripped of ethane and heaviers in 
the top part of the unit with a lean 
oil side-stream taken from the main 
oil stream to the absorber. To ob- 
tain maximum absorption with min- 
imum oil circulation in the demeth- 
anizer the oil is cooled in the upper 
part of the vessel. To strip a maxi- 
mum amount of methane from the 
oil a heating element is provided in 
the bottom of the vessel. Some de- 
signers even inject steam in the bot- 
tom of the vessel to further denude 
the oil of undesirable hydrocarbon 
fractions 

It can be seen that the principle 
of the rich oil demethanizer is not 
new. Each phase of the operation has 
previously been used, either in the 
absorber or in the still. The reason 
for its current popularity is the fact 
that more propane must be produced 
as cheaply as possible to meet the 
ever-growing demands and competi- 
tion. Since the components giving the 
greatest difficulty at both places 
have been removed from the rich 
oil stream, many plants are now be- 
ing built without the need of recom- 
pressors. By cutting deeper and re- 
moving the ethane, thus making this 
unit a de-ethanizer instead of a de- 
methanizer, it is possible to make 
specification propane without a de- 
ethanizing fractionator 

In plants having rich oil demeth- 
anizers, it is often found that enough 
methane is removed from the system 
to produce a good quality ethane in 
the fractionation system if that prod- 
uct were desired. Since some plants 
are already using ethane as feed 
stock for other processes, there is 
little doubt that in the near future 





TABLE 1—Vapor Pressures of Natural 
Gas Constituents at 100° F. 


Vapor Pressure 
Component at 100° fF Ratio 
Met . ‘ 





the product will be in great demand 

From Fig. 7 it can be seen that 
when hydrocarbons are absorbed in 
oil, the temperature of the system is 
increased due to the heat of absorp- 
tion. Although this curve shows the 
heat of absorption due to the total 
hydrocarbon absorbed, it can be said 
that the heat of absorption varies 
with the individual components. The 
heaviest components have the great- 
est heat of absorption per cubic foot 

To partially overcome this effect, 
many designers specify the lean oil 
presaturator shown in Fig. 6, where- 
in the lean oil going to the absorber 
is saturated with methane and ethane 
vapors from the demethanizer and 
much of the heat of absorption 1s 
taken outside the absorber. The oil 
is then cooled and injected in the ab- 
sorber in the usual manner. Since 
the oil is already saturated with 
lighter ends prior to its entering the 
absorber, very small portions of the 
light components are absorbed from 
the raw gas and some of the meth- 
ane and ethane entering the absorber 
in the oil will be displaced by pro- 
pane. It has been previously p¢ inted 
out that this could be done by re- 
placing one mol of methane-ethane 
mixture with approximately 30 mols 
of recycled propane 


Rich Oil Distillation 


After the rich oil leaves the ab- 
sorber, or demethanizer if one 1s 
used, it is heated and vented in vari- 
ous stages and delivered to the still 
for complete stripping. The action of 
the stripper is directly opposite from 
that of the gas absorber since low 
pressures and high temperatures are 
the conditions conducive to efficient 
stripping. We have previously con- 
sidered the effect of poor stripping 
on the performance of the absorber; 
therefore it can be seen that the ul- 
timate aim is to completely denude 
the oil before it is returned to the 
absorber. After preheating, the oil 
enters the stripper on the top tray 
and usually steam is injected into 
the bottom of that vessel to release 
as much of the gasoline vapors from 
the oil as possible. The steam and 
oil vapors carried over from the still 
then are knocked out in the de- 
phlegmator vessel while gasoline va- 
pors proceed to the vapor 
condensing cycle 


gasoline 


Some designers now specify two 
stills operating at different pressures 
to carry out the stripping operation 
The purpose of this arrangement 15S 
to eliminate recompressors in the 
plant with the inherent 
op rating costs. The high 
stil! partially denudes the oil and the 
vapors may or may not be totally 
condensed depending on the pressure 
and temperature conditions and pre- 
vious preparation of the rich oil. The 
hot oil then travels from the first 
still to the low pressure still for com- 


saving im 
pressure 
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IN “THE LEAN OIL 


Effect of steam on stripper op- 
eration 


plete stripping; the effluent vapors 
are totally condensed. It must, how- 
ever, be remembered that a doubk 
still arrangement sometimes requires 
more steam than one low pressuré 
stilk This must also be taken into 
consideration when checking the eco- 
nomics of the various systems 

The efficient operation of a still 
is dependent upon a number of vari- 
each of which must be taken 
into consideration to deterniine the 
ptimum operating conditions of the 
stripper 


ables 


Fig. 8 represents the effect of 
steam on stripping with constant still 
temperature and pressure. It will be 
noted that as the steam rate is in 
reased, the amount of pentanes re- 
maining in the oil will be decreased 
There are, however, limiting factors 
that must be considered in determin- 
ing the amount of steam which can 
be injected into the still. In practical 
operation such other factors as still 
and dephlegmator capacities must 
also be investigated in arriving at 
the maximum overall efficiency 

Figs. 9 and 10 show the effect of 
temperature and pressure on the 
stripping process. From the curves, 
it can readily be seen that the low- 
est pressure and highest tempera- 
ture with a given steam rate, result 
in the highest stripping efficiency 
It often is necessary to compromisé 
both temperatures and 
since the 
various plant 


pre ssures 
temperatures and 
pressures are usually 


steam 
imiting factors 


Fractionation System 


After the gasoline has 
tracted from natural gas by absorp- 
tion and partially stabilized by vari 
us intermediate between 
strippers, it 
usually must be processed further by 


been ex 


processes 


the absorbers and the 


fractionation to provide an end prod 
uct to meet certain rigid specifica 
tions. In setting up the fractionation 
system, the two most common prob 
lems confronting the engineer are 
the sequence in which the fractiona 
tion steps should be performed and 
the capacity of the fractionators 
There are various flow arrange- 
ments which may be used in the frac 
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TEMPERATURE 


ut 


PER CENT OF PENTANE REMAINING 
IN THE LEAN OIL 


. 9—Effect of temperature on strip- 
per operation 


tionation system for a gasoline plant 
and, usually, the desired products de- 
termine this arrangement. For this 
discussion a plant which is to pro- 
duce propane, butane and 12-lb. va- 
por pressure gasoline will be used 
Fig. 11 shows the process flow most 
generally accepted. In this fractiona- 
tor arrangement methane and ethane 
are first removed so that these prod- 
ucts, which in most cases are unde 
sirable, can be returned to the resi- 
jue or fuel system without further 
nterference. The de-ethanization cut 
should be such that specification pro- 
pane can be made in the next step of 
the fractionation system 

The kettle product, containing pro- 
pane and heavier components, next 
flows to the depropanizer column, 
where specification propane is made 
yverhead. In order to keep all bu- 
tanes out of the overhead product 
in the depropanizer, sometimes it is 
necessary to leave considerable pro- 
pane in the kettle product. This pro- 
pane is removed along with the bu- 
tane in the debutanizing column over- 
head. The overhead product from this 
vessel flows to a second depropanizer 
or clean-up column, where specifica- 
tion propane is made overhead and 
butanes are produced in the kettle 

This double fractionation to pro- 
duce propane and butanes has sev 
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FIG. 10—Effect of pressure on stripper 
operation 


eral advantages. For instance, if a 
good cut were desired between the 
propane and butanes in the total 
stream, a reflux ratio of 2 to 5 gal 
per gallon of feed would be required 
Whereas if a poor cut in the depro- 
panization operation could be made 
the ratio of reflux rate to feed would 
have to be only 0.5 to 1.0 gal. The 
propane remaining in the debutanizer 
overhead can be removed easily in 
the small clean-up column 

The small column would require a 
high reflux ratio but, due to the 
small amount processed, the total 
gallons of reflux would be relatively 
small. Thus, if the gallons of reflux 
in the first and second steps of de- 
propanization were added, their total 
would normally be smaller than that 
required to make a single clean cut 
between propane and butanes on the 
total feed stream and, in addition, a 
better quality propane or butane may 
be recovered 

A reduction in gallons of reflux re- 
sults in a saving of steam for heat- 
ing, cooling requirements and re- 
duction in pump operating costs. In 
some existing plants where an over- 
load is experienced in the depro- 
panizing column, it may be economi- 
cally feasible to add a second frac- 
tionator which would be justified by 
reduced operating costs and increased 
product purity 


Fractionator Capacity 
Fractionator capacity is something 
often talked about but due to the 
many involved, the term 
means very little until some of the 
defined. A few are 

listed below for consideration 


variables 


variables are 


Column diameter 
Number of trays 

Tray spacing 

Tray design 

Working pressure 
Operating pressure 
Purity of product 

Feed entry location 
Feed temperature 

Feed composition 

Feed volume fluctuation 
Feed condition—vapor or liquid 
Steam temperature 
Condensing temperature 
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There are many other variables but 
this list will suffice to show that 
fractionator capacity is a very elu- 
Sive term 

As long as a product of constant 
composition is being made and the 
composition of the feed is kept fair- 
ly constant, fractionator capacity is 
quite easily determined. However, 
even with ideal feed and product con- 
ditions there is a possibility of con- 
siderable product loss and excess 
steam consumption when the frac- 
tionator operates at a pressure either 
too high or too low for optimum op- 
eration. Fig. 12 typical 
curve for the separation of isobutane 
from normal butane. It will be noted 
that for a given product purity there 
is a very definite pressure at which 
the column will have its maximum 
capacity. For a very high degree of 
separation the curve has a relatively 
sharp peak (as will be noted in the 
98% curve), which indicates that the 
optimum operating pressure must be 
very carefully selected. If the prod- 
uct composition is less critical, the 
optimum operating pressure also be- 
comes less critical. The 80°, curve is 
rather flat at the top, indicating 
some leeway in the pressure at which 
optimum attained 

When the pressure of the frac- 
tionation column is held above or be- 
low the optimum point, the feed rate 
must be reduced, which results in a 
product of the 
quality. In addition to the 
apacity, the cost per gallon of prod- 
uct increases because the reflux rate 
per gallon of feed must be increased 
resulting in additional pumping 
steam consumption and cooling re- 
quirements 


shows a 


capacity may be 


lecrease of desired 


decreased 


Since there are a number of oppos- 
ng factors to be considered in each 
fractionation system, it is impossible 
here to give the maximum capacity 
of a given column. The capacity of 
a fractionation column, which in most 
cases is limited by the vapor volume, 
ncreases With an increase in pres- 
sure and the tray efficiency usually 
also increases with increased 
sure. However, both of these 
are counteracted by the fact that 
1e relative volatility 

pressure is increased 


pres- 


factors 
decreases as 


The optimum capacity of a column 
rather easily determined if a 
nt feed volume is available to 

run test. Since the column will 
indoubtedly be upset during a por- 
ion of the test, it should be run 
when off-specification product can 
be tolerated 

At a predetermined 


t the 


pressure and 
reflux rate should be 
and analyses of the prod- 
Then, the 
changed and the 
several different 
d rates. The rate giving the de- 
should be plotted 
By this method 
points can be 


at several rates 

should be 

repeated at 
sired recovery 
igainst the pressure 


veral pressure 
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FIG. 11 


charted and the optimum fractiona- 
tor capacity determined. Such tests 
must be carefully planned to reduce 
the off-specification operation to a 
minimum 


The test data so obtained will show 
a maximum capacity for each column 
pressure and will show a different 
optimum for each individual separa- 
tion. Needless to say, the more com- 
ponents in the feed product the more 
complex the problem will be to de- 
termine the optimum column capac- 
ity. As many of the variables which 
affect fractionation capacity as pos- 
sible should be set at a predetermined 
optimum prior to running the test 


The market for light hydrocarbons 


FCEO wate 


Pac ssuRe 


FIG. 12—Optimum tower capacity as 
function of product purity and pressure 


Typical flowsheet of fractionation system 


still fluctuates considerably from 
summer to winter while the produc 

tion capacity stays almost constant 
For these reasons, LPG product is 
still being left in the residue stream 
of some plants in the summertime 

To date it has been neither practical 
nor profitable to provide steel pres- 
sure storage to take care of the sea- 
sonal differences in production and 
demands. A number of companies 
have tried underground storage with 
varying Where 
tight underground reservoirs are not 
available very little of the product 
is recovered and the storage well 
merely becomes a place for disposing 
the surplus product. However, where 
tight formations are available, either 
natural or man made, such as dis- 
solving a salt bed to provide an open- 
ing, a very high recovery of prod- 
uct may be attained 


degrees of success 
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Petroleum Administration for Defense . 


‘it~ Petroleum Administration for Defense, PAD 
has won its independence. On Jan. 29, Interior Secre- 
tary Oscar L. Chapman signed an order which cut PAD 
loose from all Interior Department connections except 
with the Secretary himself 

The order, in simple, direct language, elevates PAD to 
the position of an autonomous agency, which “shall op- 
erate separately from, independently of and outside the 
jurisdiction or authority of any officer or employee of 
the Department of the Interior except the Secretary 

Previously, PAD was established under the Interior 
Department, with the Secretary of Interior as its head 
and a deputy administrator under him, In the absence of 
the Secretary, the Asst. Secretary of Interior took over 
and so on down the line. At no point did the deputy ad- 
ministrator of PAD find himself free of the entire In- 

ior Department 

Now, according to the Jan. 29 order, “the Deputy Ad- 
ministrator shall report directly and be responsible only 
to the Secretary [of Interior] 

What this signifies is that PAD now stands on a footing 
virtually identical with that enjoyed by the last war's 
PAW 

It means, t the Deputy Administrator Bruce K 
Brown hence-forward will be in a position to run the oil 
mobilization show subject only to the “direction and 
ontrol if Mr. Chapman, either as Petroleum Adminis- 
trator or Interior Secretary. Not only that but Mr 
Brown legatic from Mr. Chapman, now owns 
jointly v h the Secretary and can exercise all save 
one ¢ functions and powers relating to oil and gas 


that either already have or may hereafter be vested in 
Interior Department under the Defense Production Act 


These include but are not limited to 

1. The determination of requirements of various claim- 
ant agencies for petroleum and gas 

2. The allocation of petroleum and gas among said 
claimants and, under appropriate circumstances, to the 
public and industry in general 
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3. The establishment of programs and policies with 
respect to the operation of the petroleum and gas indus- 
tries 

4. The development with other appropriate govern- 
mental agencies of such arrangements relating to pe- 
troleum and gas as may be necessary with respect to 
industrial operations, materials, manpower procure- 
ment, financing, loans or other forms of assistance and 
the administration thereof 

5. The claiming on behalf of and the distribution to the 
petroleum and gas industries of such materials, facilities 
and commodities as may be required in the operation of 
these industries 

6. The making of recommendations with respect to 
the issuance of Necessity Certificates for Accelerated 
Amortization pursuant to Section 124 A of the Inter- 
nal Revenue Code 

7. The exercise of the powers and the performance 
of the functions respecting voluntary agreements and 
programs under Section 706 (a) of the Defense Produc- 
tion Act of 1950 

8. The issuance of petroleum and gas industry orders or 
directives 

9. The maintenance and implementation of all inter- 
agency relationships necessary for the efficient operation 
of PAD 

10. The exercise of the powers and the performance of 
the functions respecting loans, purchases and commit- 
ments 

11. The requisitioning of property 

12. Matters of internal administration of the Petro- 
leum Administration for Defense 

13. The creation and appointment of industry advisory 
committees or councils 

The single function retained exclusively by the Secre- 
tarv was that of hiring industry people to work for PAD 
“without compensation” from the government 


The above organization chart was prepared by PETROLE- 
UM PROCESSING with the help of the PAD staff 
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This Month’s Cover Picture . . . 


. shows the efficient arrangement of valve 
manifolds for controlling kiln cooling coils in 
the air-lift type, twin TCC units at Magnolia 
Petroleum Co.'s Beaumont, Texas, refinery. 
There are four such groups of manifolds, The 
one shown contains coil outlet valves for one 
of the two separate cracking units in the 
single overall structure. On the floor directly 
below this group is a similar set of valves for 
coil inlets, Identical controls for the other 
cracking unit are located on the opposite side 
of the structure. 





La ee ae a a a me na oe 4 ee 


SINGLE STRUCTURE SUPPORTS TWIN 15,000 b/d air- 

lift TCC units at Beaumont. On both sides, from top 

down, are seporator-surge hoppers, reactors, and 
regenerators 


First Air-Lift” TCC Unit 





By D. P. THORNTON, Jr. A third 15,000 b d TCC unit also is units. The most obvious changes ar‘ 
under construction at the plant. It the relocation of the reactor above 
will replace another 10,000 b/d the regenerator. or kiln, and substitu- 
Houdry. The Beaumont refinery is tion of a single air-lift system for the 
"T° HE first commercial unit employ- still operating the first commercial two bucket-type elevators formerly 
I ing the “air-lift modification” of TCC unit ever built (in 1943), which required to move catalyst. In addition 
Thermofor catalytic cracking to go itilizes the bucket elevator catalyst there have been numerous mechan- 
on stream, of the 23 which have been lift. By the time the third TCC is ical changes in the internals of re- 
authorized to date. w* opened for completed next Spring, Magnolia’s actor and kiln. Alloy steel require- 
nspection by interest. 1 refiners and catalytic cracking capacity will have ments are low unless protection fron 
the press Jan. 22-23 at the Beaumont been increased 50° although the sulfur corrosion is required. The basic 
Texas, refinery of Magnolia Petro plant's rated crude throughput re- process, however, is essentially un 
affiliate of Socony-Vacuun mains at 150,000 bd. It will have changed 

developers of the TCC pro four TCC’s and a 10,000 b/d Houdry 

unit, the latter used for special op- 


Southwestern Editor 


Air-Lift System 


but entirel independent erations, in its cracking battery The catalyst air-lift system is the 

15,000 b/d cha capacity There are three principal changes most unique innovation in the new 
‘ been installed in a singlk n design represented by the “air-lift design. The principal difficulty in 
structure 270 ft. high, replacing two modification, whereby operating cost adapting this well-known idea to TCC 
10,000 b d Houdry fixed bed crack- and capital investment have been re requirements, however, was to mini- 
ing units. Parts of the old units were duced while retaining the high oper- mize attrition losses. Lifting from 
n use in the new construction, for ating flexibility catalyst activity 100 to 500 tons hr. of catalyst by ar 
which The Lummus Co, was general liquid recoveries, and cracking effici- air stream a distance of 270 ft. ver- 
contractor ency characterizing the earlier TCC tically, without chewing holes in pipe 
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or vessels or pulverizing a substan- 
tial quantity of catalyst at $265 per 
ton, is no minor achievement. Sur- 
prisingly enough, 12,000 scfm. of air 
at 2 psig. is all that is required to 
lift 270 tons‘/hour in the Magnolia 
init from bottom to top of the unit 
Gravity furnishes the power for the 
downward trip 

In the twin Magnolia units, the 
lift air supply is split into three 
streams. Two enter the lift pot, the 
third is by-passed to enter the lift 
pipe about midway up the unit. Com- 
paratively, the lift pot is small for 
its job, being an oval-shaped chamber 
with a nozzle entry on the bottom 
and the lift pipe coming out the top 

Eight incoming catalyst lines fron 
as many segments of the kiln enter 
the top of the pot, the catalyst 
streams encountering four air nozzles 
upon entry which distribute and aer- 
ate the catalyst properly. Flow con- 
trols on this stream regulate the 
atalyst circulation rate in the re- 
actor. The primary lift air stream 
enters the bottom, directly under the 
lift pip 





The lift pipe is 1.57 chrome 0.5¢ 
nolybdenum alloy for strength, 25 
n. in diameter at the lift pot and in- ~s 
creasing to 35 in. in diameter where — ~~ e) 
it enters the separator-surge hopper : 
, PCTs. uniformiy over most of its INTRICATE PIPING ARRANGEMENT is required for cooling coils in the air-lift 
<n —— pon A Bedesem — TCC unit. These pipes feed water into zig-zag coils in each pie-shaped seg- 
eeened UR ole ic edeitied Gen do ment of the regenerator. Controls on floors above and below shown in this 
sirable this arrangement compen month's cover picture 
sates for air expansion as it is heat- 
d by the catalyst. This keeps the 
catalyst moving at a low arly i- . 
recon 10 ity pinata a phew pws TABLE 1—Operating Data, Product Yields and Inspections From First Commercial 
: Air-Lift TCC Unit 
A somewhat harder bead catalyst M Lbs. Hr BPSD 
s used instead of the synthetic ma- “hare “a : gene 
terial developed for the earlier TCC 
units. It is approximately 85% sili TCC 
con dioxide and 15% alumina. About 
0.003‘, chromium has been added to 
minimize possibility of afterburning 
by suppressing formation of carbon 
monoxide in favor of the dioxide dur- 
ing catalyst regeneration 
However, a more important factor product Yields 
in securing low attrition than a BPSD 
tough” catalyst is careful attention ~ rari 
to aerodynamic principles in lift de- Naph 





Operating Conditions 
os - 


184.6 14.400) 


sign Low velocities are employed 
and =«6lift equipment is_ carefully 
streamlined to eliminate eddy cur- 
rents with accompanying abrupt 
changes in direction, which otherwise 
whip the catalyst to powder 
r erosion resistance and 
plates ire unneces- 
Physical Tests 
Fresh Reactor Debutanized 2 Heavy 
ressure ir /p the air- Charge (TSO) Gasoline — ‘ yele Mock 
! i directly under- 
neath the kiln. The straight lift pipe 
through the center of the 


joughnut-shaped kiln and passes to 


yne side of the reactor 


The separator-surge hopper atop 
the unit operates at substantially at- 
mospheric pressure Internally it 
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contains a “hat” structure and baf- 
fles which gently reverse the direc- 
tion of the moving catalyst, giving 
it a downward, circulatory motion to 
initiate the primary separation from 
the lift air. Cyclone separators in 
the top of the chamber, above the 
‘hat”, complete the separation and 
vent the air to a stack Catalyst 
flows from this vessel into the re- 
actor-kiln-lift pot system through a 
seal leg as a compact, 
bed 

An elutriator 


continuou 


continuously with 
draws a small stream of catalyst 
from the surge-hopper to eliminate 
fines from the system. Usually this 
flow is about 5‘; of the circulation 
The catalyst beads drop countercur- 
rent to an ascending stream of flue 
gas of controlled velocity to remove 
fines, which subsequently are segre- 
gated from the flue gas by cyclone 
separators 

The reactor seal leg through 
which steam flows countercurrently 
to the moving catalyst, is necessary 
because the reactor pressure ranges 
from 7 to 15 psig., depending on op- 
erating requirements The steam 
prevents entry of air with the cat- 
alyst and loss of oil vapors from the 
reactor: it has nothing to do with 
catalyst circulation rates 

A system of pipes in the head of 


av’ 


. a’ 
SOA FU ox 


| Ad 


Y 


Ws 


the reactor distribute catalyst uni- 
formly over the vessel cross-section 
without segregating catalyst  par- 
ticles according to size. This design, 
employed in the Magnolia installa- 
tions, is used when the unit is to 
charge only vaporized feed When 
both liquid and vaporized feed is em- 
ployed, only a part of the catalyst is 
distributed by pipes, uniformly 
around the periphery of the reactor. 
The balance falls centrally in an an- 
nular curtain 

In the case of vapor feed only, 
the oil vapors enter through the side 
of the reactor, near the top, passing 
downward concurrently with the 
slowly moving catalyst With a 
mixed feed, vapors enter separately 
at the side, as described previously 
The liquid is brought in to a nozzle 
suspended from the top of the reac- 
tor, where it is sprayed or fogged 
into the curtain and downward on 
top of the moving bed. Socony-Vac- 
uum’s Casper, Wyo., unit employs 
this type of feed, but catalyst is 
moved by elevator (See PETRO- 
LEUM PROCESSING, September, 1950, 
pp. 950-52.) 

The reactor does not require alloy 
steel protection unless a high sulfur 
charge is used In the Magnolia 
units all reactor parts exposed to oil 


vapors are carbon steel, one-tenth 


clad with Type 347 stainless to re- 
Sist sulfur corrosion teaction tem- 
peratures range from 850 to 925°F. 

In general the reactor catalyst- 
vapor disengaging and catalyst purge 
Sections are unchanged from the 
earlier design. Four catalyst collec- 
tor-pipes convey catalyst to the kiln 
where it is again uniformly distrib- 
uted for regeneration 

Shut-off valves are provided for 
safety in each of the catalyst lines 
feeding the regenerator Normally 
open, they may be closed hydraulical- 
ly or by hand in emergency to pre- 
vent air entering the reactor oil va- 
pors getting into the regenerator 
No adjustment can be made at this 
point to control catalyst flow 

The principal change in the regen- 
erator is associated with its dough- 
nut shape, which necessitates divid- 
ing it into wedge-shaped segments 
Meter boxes, vented to atmosphere, 
are provided to positively measure 
catalyst flow from each section and 
permit sampling The flow of cat- 
alyst may be observed at will. Be- 
cause each 
shaped, the 
rearranged 


section is roughly pie- 


cooling coils have been 
Cooling coils in the earlier TCC 
kilns, whereby catalyst temperature 
control in the reactor is maintained, 
were in a hairpin shap< In the lat- 
est design they are zig-zag. Control 
of cooling water is available at inlet 
and outlet by quadrants for each of 
four layers of cooling coils The 
steam generated in cooling the cat- 
alyst is used for process and power 

Regeneration air at above 2 psig. 
and 32,000 scfm. enters at approxi- 
mately the vertical center of the kiln 
through a peripheral distribution pipe 
belt supplying the various sections 
This flow splits in both directions, 
the upward (countercurrent) stream 
being controlled by a back-pressure 
regulator in the line to the stack and 
the lower stream uncontrolled 

The upper stream cools the cat- 
alyst 200° F. from its highest peak 
temperature, 1250 F By the time 
it reaches the freshly admitted spent 
catalyst, which contains the highest 
coke deposit, the stream is mostly 
flue gas, low in oxygen. Consequent- 
ly any hydrocarbon left by the re- 
actor stripper is stewed off with little 
or no combustion as the catalyst is 
brought up to temperature and before 
coke combustion starts 

Catalyst entering the 
where 


lower zone, 
completed, 
temperature peak 
which generally is less than in the 
upper Zone It is cooled by water 


regeneration is 


again reaches a 


ESCAPE SLIDE POLES coupled with 

vertical ladders in twin safety cages 

are utilized throughout the TCC struc- 
ture 
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coils, control being in accordance 
with the desired reactor temperature. 
Maximum regeneration 
ture is 1250° F. for synthetic bead 
catalyst; 1150° for clay catalyst. 
Alloy steel is required in kiln in- 
ternals below the distribution section 
to resist the high temperatures, 
quiring high creep strength. In 
Magnolia units this is 
12% molybdenum alloy 
Other facilities required the 
15,000 b/d standard unit as installed 
at Beaumont include a conventional 
steam drum, two single-stage tur- 
bine-driven centrifugal blowers sup- 
plying regeneration and lift air, a 
small bucket-type elevator to lift 
fresh catalyst into the storage hop- 
per and hot and cold catalyst stor- 
age bins (in a single shell) into which 
the unit charge may be dumped when 
necessary. In addition, in-line heat- 
provided to warm lift and re- 
generation air for added operating 
flexibility. The product fractionation 
system is conventional for TCC units 
The graphic control panel was de- 
signed by The Lummus Co That 
portion devoted to operating the TCC 
units proper utilizes both the 
and audible signals associated 
graphic type instrumentation 
ventional non-graphic 
the feed preparation 
fractionation 
tion 


tempera- 


re- 
the 
chrome 


25% 


for 


ers are 


visual 
with 
A con- 
panel controls 
and product 


sections of the installa- 


Beaumont Unit Operations 

The first of the twin Beaumont 
units now completed went on-stream 
Oct. 6, 1950; the second Jan. 12, 1951 
As yet data are available only for 
the first (TCC No. 2) unit, although 
both went on-stream without inci- 
dent In the opinion of observers it 
was agreed the new unit was more 
flexible and more easily handled than 
had been expected 

It was noted that considerable 
smoke was coming from the flue-gas 
stack and at first it was feared this 
might be catalyst Investigation, 
however, showed it to be coming from 
about 6 b/d of oil remaining on the 
catalyst coming from the regener- 
ator, and which was being vaporized 
by the hot flue-gas. A slight revision 
in the reactor stripping section of 
the (TCC No. 3) unit, then 
still under construction, was made be- 
fore it went on-stream: it does not 
smoke 

During the two weeks following 
start-up, few operational difficulties 
were noted except that catalyst attri- 
tion was higher than anticipated. The 
unit was shut down for minor altera- 
tions in the air-lift system and to 
permit installation of a make-up cat- 
alyst dryer, since it was found that a 
large proportion of the breakage was 
due to the high moisture content of 
the fresh catalyst--another black 
mark for the well-known Gulf Coast 
humidity 


second 
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FIG. 1—Charge to reactor and catalyst make-up during initial operating period 


of new air-lift 


The 
separator 


unit is designed to process tar 
overhead from a 
tional vis-breaker operating on heavy 
reduced crude. There is no attempt 
to segregate vis-breaker gasoline 
from the oil. Overhead is not 
condensed but brought directly from 
this vessel to the TCC reactor 

Fig. 1 shows the charge 
reactor and catalyst attrition rat« 
from Nov. 2 to Jan. 6. Operational 
difficulties from freezing weather, in- 
strument failures and equipment dif- 
ficulties have resulted in several in- 
tervals of high catalyst make up 
Nov. 1. Attrition since Nov 
1 has averaged 3.8 tons/day. Since 
Dee. 15 this has decreased to 2.9 
tons day Engineers anticipate the 
average rate will ultimately fall to 
below 2 tons daily as the catalyst 
hardens in the system and additional 
minor improvements which have been 
made During certain periods of 
smooth operation attrition rates av- 
eraging as low as 2.5 tons daily al- 
ready have been realized 

Operating data representative of 
a recent day's operation are shown in 
Table 1 with the unit charging vis- 
breaker gas oil for which it was de- 
signed. Operations have been at low 
severity to produce the maximum of 
No. 2 fuel oil. The unit currently is 
limited in throughput by high re- 
actor pressure, resulting from exces- 
Sive pressure drop in the vapor line 
to the fractionator and 
gas recovery facilities 
scheduled for correction 
time the unit is shut down. 

TCC No. 2 was started with a bead 
catalyst having an activity index of 


conven- 


gas 


rate to the 


since 


associated 
These are 
the next 


TCC unit 


which subsequently has declined 

an abnormally low rate (it now is 

Al) Future units likely will be 
started on a lower activity catalyst, 
since equilibrium catalyst activity is 
expected to remain higher than the 
earlier-design TCC units In con- 
sequence of the high activity and low 
decline, reactor temperatures have 
been below design for the conversion 
obtained. In turn this is partly re- 
sponsible for the lower than antici- 
pated Research octane rating of the 
gasoline. A contributory factor, how- 
ever, is the visbreaker gasoline con- 
tent in the charge stock 


Many More Authorized 


At the present time 20 more air- 
lift TCC units have been authorized 
or are under construction besides the 
three at Beaumont. Ten of these will 
be built in Socony-Vacuum refineries 
in this country. The remaining ten 
are scheduled for other U. S. refiners 
and in Germany, France and Italy 
Of the older design, besides the origi- 
nal at Beaumont, 35 more were in- 
stalled in Socony-Vacuum as well as 
other refineries 

3esides the standard units, exem- 
plified by the installations at Beau- 
mont, designs are available for small- 
er sizes down to 6000 b/d. In addi- 
tion, Socony-Vacuum has collaborated 
with Southwestern Engineering Co., 
Los Angeles, in the development of 
a “package” prefabricated unit which 
can range in size from 1500 to 6000 
b/d to meet the catalytic cracking 
needs of small refineries. For further 
PETROLEUM PROCESSING 
July, 1950, pp. 711-12 


details see 








SOFT DEPOSITS, from water or hydrocarbons, inside tubes of square pitch bundles are removed 


with a fast cleaning, four-nozzle head 


Three Ways to Clean Exchangers 


1 — Water and Water-plus-Abrasives 
2 — Dry Sand Blasting 
3 — Chemical Cleaning 


Speed and thoroughness in the cleaning of heat transfer equipment 
can be improved considerably by selecting the technique or combination 
of techniques which are best suited to each application, as indicated by 
this article describing such operations at Shell Oil’s big Wood River, Ill., 
refinery. For example, in one condenser job, a change from the previously 
employed turbining to dry sand-blasting cut labor requirements from 90 to 
24 man-hours on a 2200-tube condenser. 

Several different cleaning methods are used by the company in its con- 
tinuous battle to maintain exchangers in top operating efficiency, including 
wet and dry, hard and soft abrasive blasting, and chemical and mechanical 
cleaning. Most of the devices in use were designed and assembled from 
commercially-available pumps, motors, nozzles, etc. In addition, plant engi- 
neers have designed equipment that has been put to advantageous use. 
For instance, a shop-built, high velocity, four-nozzle head for water jet or 
wet sand-blasting reduced cleaning time an average of 50% per tube 
bundle 


150 





By C. J. WENGER, 
Shell Oil Co., Wood River, Ill. 


EAT exchanger cleaning methods 
employed at the Wood River 
refinery of Shell Oil Co. include the 
following principal techniques: 
1. Water and water plus abrasive 
2. Dry hard abrasive blasting 
3. Chemical cleaning 
In addition, the following miscel- 
laneous procedures are used to a limi- 
ted degree: soft grit blasting, turbin- 
ing with water or solvents, dry tur- 
bining, and air-steam decoking. Each 
method has an application to which 
it is best suited, and combinations of 
methods are sometimes used 
Some deposits, such as _ water 
soluble salts, are removed by circula- 
tion of heated water with the bundle 
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completely assembled This type 
Scale is relatively limited in extent. 
When are insoluble or have 
limited solubility, cleaning is fre- 
quently accomplished by jetting with 
high pressure water or with high 
pressure water and abrasives. To 
obtain the desired pressure, the fol- 
lowing equipment is used. 


scales 


1. Worthington Triplex Power Pump, 
driven by a Hercules gasoline en- 
gine and mounted on a rubber-tired 
trailer. This pump is rated at 67 gpm 
at 950 psi. 

2. A Two-Stage Byron-Jackson 
Pump, also gasoline engine driven and 
trailer mounted. When the stages are 
in parallel, this pump is rated at 250 
gpm at 150 psi differential head and 
at 125 gpm at 300 psi differential 
head when the stages are in series 

3. A permanent wash rack supplied 
with water at 1000 psi from the hy- 
draulic decoking pumps 

Various types of nozzles 
to obtain the desired impingement of 
the water or water plus abrasives on 
the surfaces to be cleaned. These 
include 


are used 


1. A Worthington descaling 
which 
from a 


nozzle 
produces a fan pattern 
slotted and is designed to 
leliver approximately 30 gpm at 1000 
This nozzle is used primarily té 
remove soft to hard 
the shell tube bundles 
2. A straight the round 
orifice type cleaning the 
interior small tubes 
where are relatively 
water 


spray 


dis« 


psi 
medium seals 


from side of 


nozzle of 
used for 
and exterior of 
scale deposits 


hard and a large volume of 


s required 
3. A 


tube side 


four nozzle head used the 
f square pitch bundles when 
soft water or hydrocarbon 
The cleaning 
unit is approximately 
times that of the single nozzle 
while actually in operation. How- 
when equipment handling time 
reduced nozzle aperture, and lower 
volume per nozzle considered, the 
t result time reduction 
bundle. De- 
tails of construction are shown in 
Fig. 1. Cleaning speed is based on the 
assumption that the deposits 
and with high 
Harder deposits require 

nozzle with greater volume 
water, or high pressure water with 

or outright sand-blasting 

1. Aspirating nozzles of the 
Silica type which d 
water to 


on 


relatively 


leposits are present 


sper d of this 
three 
unit 


ever 


are 
ining 
tube 


} 
IS a Cit 


about 50° per 


soft 


ire 
removable pressure 


water f 


use 0 


a single 


Hydro 


Gun schargé 


remove soft to me- 


aerated 
jium hard deposits and aerated water 
plus abrasive when harder de- 
posits are present on the shell or tube 
By varying the 
tity of the water 

sand, the desired scouring effect 
is accomplished Abrasives other 
than sand are being considered for 
use with the high pressure jet. Met- 
al loss from wet blasting is negligible; 


(sand) 


side. pressure, quan- 


and quantity of 
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SHOP-BUILT EQUIPMENT is a strong poin 


t in heat exchanger maintenance at 


Wood River; for example this pump unit, mounted on a trailer 


also, it has a distinct 
iry blasting insofar 
permitted in areas 
ardous for blasting 

5. A Hydro Silica self-propelling 
nozzle, with backward inclined jets, 
has been used effectively in removing 
hard deposits from the in- 
large diameter tubes and 


advantage 
as its 
considered 


over 
use 15 


haz- 


medium 
terior of 
pipe 

High pressure water cannot be 
safely without proper precautions and 
protective clothing including 

1. Use of a rubber 
protector 

2. When more 
working on a 
the same 

3. The 


used 


suit and face 
than 
bundle, they 


one man 18S 
work from 
side 

cleaning 


area is isolated by 


deposits 


rope or other means to prevent entry 
by other persons 

1. The pump operator is either in 
sight of the nozzle-man or in contact 
with him by sound-powered telephone 
or signal-man. 

High 
n other 
include 


pressure water is also 
cleaning operations 

fractionating column 

stills, trenches, 
lines. Under-road pips 
completed by 400 psi 
fraction of the time 
ly required by drilling 


used 
which 
trays 
vacuum sewers, and 
pipe crossings 
water jet- 
former 


are 
ting in a 
Dry Blasting 
sandblasting is used 
the bundles 


encountered 


on ri 


Dry 


tube side of when hard 


{ ¢ 


are slasting 
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HARD SCALE DEPOSITS in or outside of small tubes are removed by large quan- 
tities of water through a round orifice, straight nozzle 


SOFT TO MEDIUM HARD DEPOSITS are cleaned by adjustable, aspirating 


nozzles and wet sand-blasting techniques 





time is held to the minimum neces- 
sary for complete removal of deposits 
and in practically 1 cases metal 
bright cleanin; is accomplished 
When fouling has progressed to the 
extent of completely closing the tube 
it is necessary to open a passage for 
sand flow by preliminary drilling 
It is essential that the blast nozzle 
be held in line with the tube to mini- 
mize angular impingement of the sand 
against the wall. With proper han- 
dling of the nozzle, the metal loss 
with dry blasting is negligible 
The following job study illustrates 
the efficiency of dry sand blast clean- 
ing of the tube side of exchangers. 
Approximately 24 man-hours wert 
required for cleaning a surface con- 
denser containing 2200, % in. by 13- 
tubes. This included job 
preparation and clean-up 3y com- 
parison, if cleaning had been done by 
turbining, labor requirements would 


gage 


have been about 90 man-hours for 
preparation, turbining, erection and 
removal of necessary scaffolding 


Chemical Cleaning 


The field of application and use of 
chemical cleaning of tubulars is ex- 
tensive; however many cases the 
necessity or removing the _ tube 
bundle from the shell, or overall time 
required, predicates the use of other 
methods 

An increase in the amount of chem- 
ical cleani is anticipated with the 
availability of a recently completed 
portable cleaning unit and probable 
installation of fully equipped chem- 
ical cleaning vats. The portable clean- 
ning unit shown consists essentially 
of the following 

1. Two trailer mounted 900 gallon 
capacity chemical tanks—one mount- 
ed on the pumping unit, the other 
on separate trailer 30th tanks are 
fitted with steam coils, sediment 
baffles, gauges, and necessary suc- 
tion discharge and recirculation pip- 
ing 

2. A 75 gpm, 125 ft. head Ingersoll- 
tand pump with diesel engine drive 
3. Chemical resistant hose for cir- 
culation of cleaning solution 

The provision of two tanks will 
increase flexibility of cleaning. Pre- 
wash or neutralizing chemicals can 
be used from one tank and the prim- 
ary cleaning chemical from the other; 
or, if exceptionally heavy solids re- 
moval is anticipated, the second tank 
can be used for settling 

Several smaller units, consisting of 
air motor driven solution pumps and 
drum reservoirs, are in use for clean- 
ing small water systems and jackets 


CHEMICAL CLEANING UNIT also is 
mounted on a trailer for easy mobility 
from job to job in the refinery 








Cleaning Methods 





on compressors, pumps, and other 
mechanical equipment 

Most water scales encountered are 
wholly or partially soluble in in- 
hibited hydrochloric acid, but not in- 
frequently water deposits are accom- 
panied by oily residues or salts in- 
soluble in HCl. In this event, an 
alkaline Chro- 
mic acid has been used to advantage 
in removing oily deposits from largs 
surface condensers and additional] ap- 
plications for this material are anti- 
cipated 

Increasing use is being made of 
detergent solutions and use of light 
hydrocarbon solvents wetting 
agents is anticipated for removing 
hydrocarbon deposits from both tubu- 
lars and vessels 

The first step in chemical clean- 
ing is the analysis of the scale to 
be removed. Following analysis, the 
cleaning procedure, including chem- 
icals required, optimum cleaning tem- 
perature, and approximate time re- 
quired, is developed. In order to re- 
duce laboratory requirements; a rec- 
ord of the type of scale found in 
each bundle or piece of equipment 
and cleaning procedure is maintained 

Protective clothing such as_ rub- 
ber suits, gloves and goggles are used 
when chemical cleaning 


pre-wash is required 


with 


Miscellaneous Methods 

Soft grit blasting has been used 
to a limited extent in cleaning small 
tubulars. This method is far too slow 
to justify use except in cases where 
no metal loss can be tolerated 

Turbine cleaning of smal] tubulars 
once used exclusively, has been large- 
ly replaced by the other methods de- 
scribed above. It is still used (1) 
when tubes are plugged, (2) when 
cleaning is done with only the chan- 


ANOTHER MOBILE UNIT, built in Shell’s shops at Wood River, for pumping 
operations connected with heat exchanger cleaning 


nel head cover plate removed and de- 
posits cannot be removed by high 
pressure water jetting, and (3) when 
deposits are gummy in nature. Hy- 
drocarbon solvents are frequently 
used instead of water in the drilling 
operation 

Dry turbining and air-steam de- 
coking are now used exclusively for 
cleaning large diameter tubes in proc- 
ess furnaces; however, experimental 
work has indicated that abrasive 
cleaning has possibilities in this field 


In considering future refinery main- 
tenance, emphasis is being placed 
on centralized cleaning facilities. To 
permit handling all types of bundles 
and accomplish efficient removal of 
the numerous types of scale, these 
facilities should include both wet 
blast and dry blast cleaning cells and 
chemical dipping vats. Automotive 
and crane facilities to permit rapid 
moving of the bundles from the oper- 
ating unit area to the cleaning equip- 
ment would also be required. 
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Details of the fast-action, four-nozzle head 
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How to Estimate Plate Efficiency 


Part 2—Approximate Method for Estimation Of Overall Plate Efficiency 


The preceding part of this article was published 
in the January issue of Petroleum Processing, pp. 39-48. 
It dealt with a rigorous method for estimating plate 
efficiency. The present part develops a quicker 
“short method” for doing the same thing. Although 
more empirical, the “short method” is simple enough 
for quick computation at a sub-professional level. The 
references and nomenclature appear with part one. 


By JU CHIN CHU, J. RICHARD DONOVAN, 
B. CLIFFORD BOSWELL, L. CHARLES FUHRMEISTER* 


( VERALL plate efficiency represents the average 
value of plate efficiency of a great number of plates 
in each section of the tower or the whole column. Since 
physical properties of the fluids as well as the condi- 
tions of hydraulics vary from plate to plate, the rigor- 
out correlation of overall plate efficiency is impossible. 
As overall plate efficiency is defined as the ratio of 
number of theoretical to actual! plates, the computation 
of actual number of plates can be much simplified if the 
overall plate efficiency is given, and the estimation of 
the latter even by an approximate method of estimation 
is highly desirable. The procedure employed in compu- 
tation is simpler and can be easily carried out at a sub 
professional level 
Several correlations of overall plate efficiency have 
appeared in the literature.‘’. *+ Drickamer and Brad- 
ford'"’ presented a correlation of plate efficiency with 
viscosity for hydrocarbon separations of about the same 
relative volatility. This is a logical extension of Walter 
and Sherwood’s experimental correlation of local Mur- 
phree plate efficiency O'’Connell'?") proposed rela- 
tive volatility of key components as an additional fac- 
tor to extend the correlation of Drickamer and Brad- 
ford. The correlation has been developed for fractionat- 
ing towers from test data on both commercial and lab- 
oratory columns. By simplifying the correlation of Wal- 
ter and Sherwood for laboratory plate absorbers, O'Con- 
nell'-') expressed the efficiency of gas absorbers graphi- 
cally in terms of viscosity of liquid and solubility of 
gas in liquid 
Although an average deviation of 10°) is claimed, 
the method inherent in the nature of overall plate effi- 
ciency is empirical and has all limitations of empirical 
relationship. It is the belief of the authors that some 
important factors which are known to affect 
plate efficiency are missing. It is the purpose of this 
part of the paper to develop a correlation which would 
include more of the known factors and still be simple 
enough for quick computation at a sub-professional level 
In terms of overall plate efficiencies, the important 
variables omitted by O'Connell appear to be the slope 
of the operating line, LV, and the effective submerg- 
ence, hy 12 h,. The effect of varying slot width is 
*Dr. Chu is Associate Professor of Chemical Engineering. Polytechnic 
Institute of Brooklyn, N. Y Mr. Donovan is a Senior Chemical Eng 


neer with Monsanto Chem and Messrs. Boswell! 
and Fuhrmeister are Asst r t iperv rs with Monsanto 
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considered to be negligible over the usual ranges en- 
countered. 

There is considerable disagreement as to the effect of 
L/V ratio on overall plate efficiency. Some people viewed 
that this ratio has no effect on overall plate efficiency 
We, however, believe that LV ratio is an important fac- 
tor and should be included in the correlation of overall 
plate efficiency. The reasons for this choice are: 

1—As discussed in the first part of this paper, the 
L/V ratio is an important factor in determining the de- 
gree of turbulence on a bubble plate. In extractive dis- 
tillation, large volume of solvent flowing down the col- 
umn exercises a calming effect upon the flow on the 
plates. The bubble diameters are larger than those 
formed on the plates operating in the normal range of 
L/V ratio. As the bubble diameter is an important fac- 
tor in determining local Murphree plate efficiency, there 
should be no doubt about the effect of L/V ratio on 
overall plate efficiency. 

2—In converting local Murphree plate efficiency to 
overall plate efficiency, the L/V ratio is .introduced in 
all three cases of conditions of flow with respect to the 
mixing of vapor and liquid flow. The effect of L/V ra- 
tio on overall plate efficiency introduced through con- 
version of Murphree plate efficiency is opposite to that 
due to the change of bubble size. Therefore the net ef- 
fect of LV ratio on overall plate efficiency depends 
upon the relative order of magnitude of the two oppos- 
ing factors. 

3-—-Experimental evidence, contributed by Gerster, Kof- 
folt and Withrow'!*); by Williams, Stigger and Nich- 
ols‘**}; and by Brown and Lockhart. 

Effective submergence employed in this paper is de- 
fined as the sum of h, 1/2 h,; the effect of liquid 
head over the weir is thrown into the L/V ratio. The 
treatment has special advantages in adopting Williams 
et al’s data in which the ratio LV was varied in their 
work by changing liquid rate at practically constant 
vapor rate. 

In order to evaluate the effect of these two additional 
variables, it was necessary to fit an analytical expres- 
sion to O'Connell's graphical correlation. A satisfactory 
fit to the fractionating column data was obtained with 
the simple equation on the basis of calculated results in 
Table 3 and the plot in Fig. 5: 

E 49.2 (pa) 9-2455 (37) 

Since Brown and Lockhart'') had shown practically a 
linear proportion between overall efficiency and L/V, and 
since Williams, Stigger and Nichols‘**) had shown a 
definite increase in overall plate efficiency with in- 





TABLE 3—O’Connell’s Fractionating Column Data’ 
. 100--E 
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creasing L/V, it is decided to assume that E is propor- 
tional to some power of L,V. No data in addition to 
those cited could be found for testing the proposed 
equation 

Using these cited data, ‘+ and assuming fA constant, 
the exponent of L/V was determined to be 0.295 by 
means of the calculated results in Table 4 and the plot 
in Fig. 6. The proposed correlation then assumed the 
following form 


L 29 : 
E 54.1 | , (38) 
V 

It is likely that the exponent of L/V will be a func- 
tion of the length of liquid travel across the plate and 
mechanical design of the plate. While the L/V correc- 
tion for a single cap per liquid path should be small 
the maximum LV correction should be required for 
some larger number of caps per liquid path. Between 
these two limits, a variation in the LV correction might 
be expected. Lewis‘*"’ found that the influence of m,/V 
on the plate efficiency for a given local efficiency was 
a function of column flow conditions. Thus the reflux 
ratio may affect the plate efficiency differently for dif- 
ferent types of distilling column. The arrangement of 
caps on each plate in the distilling column was not given 
in the literature It is therefore impossible at the 
present time to evaluate the exponent of L/V as a func- 
tion of the length of liquid travel across the plate and 
the number of caps on the same 

However, from the published information up to date, 
the effect of the length of liquid path on plate efficiency 
is not pronounced for liquid path from 6 in. to 5 ft 





TABLE 4—Fractionating Column Data 
e E—0.2455 log 
A. Data from Williams, Stigger & Nichols 


System E 
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Above 5 ft. the ef- 
ficiency increases 
and for liquid path 
of 12 to 20 ft. the 
efficiency would be 
increased by 40 to 
50% over that ob- 
tained from _ the 
present correlation. 
As previously 
mentioned, available 
data on the effect 
of the, effective sub- > 
mergence are essen- y 
tially limited to 
those presented by 
Carey, Griswold, 
Lewis, and McAd- 
ams and those 
presented by Peavy 
and Baker.‘**) The 
data of Carey et 
al‘ were obtained 
in a single bubble 
cap plate and there- 
fore are not applic- 
able to the present 
work Peavy and 


Saker used 8 FIG. 5—Relation between viscosity 


(u) relative volatility (x) and plate 
efficiency (E,,) 


multi-cap plate, but, 
unfortunately, their 
original data have 
not been presented. The lack of data made it impossible 
to substitute values directly into the present equation in 
order to determine the effect of effective submergence 
However, a fair idea of this effect can be obtained if 
the average ethanol concentration in Peavy and Baker's 
work is assumed to be 30 mole ©. It is used only be- 
cause most feed concentrations are close to this value 
To eliminate the effect of this mis-matching, a new 
constant, B, instead of 54.1 in Equation 38 is used and 
calculated as a function of effective submergence using 
Peavy and Baker's data, by the following equation 


The ratio B B, was then calculated, and represented 
by the letter b. B. was arbitrarily taken as the value 
of B equivalent to an effective submergence of 0.75 in 
This value was chosen because the effective submerg- 
ency in Williams, Stigger, and Nichols’ work‘**) was 
0.69 in. and the effective submergency in Brown and 
Lockhart's'') work is roughly estimated to have been 
1 in. The value > is seen to be a factor for correcting 
calculated overall plate efficiencies when effective sub- 
mergence differs from 0.75 in., and is therefore defined 
as efficiency correction factor A semi-log plot of b 
versus effective submergence is presented in Fig. 9 

It can be seen from Fig. 9 that the effect of variation 
in effective submergence between Brown and Lock- 
hart's data and the data of Williams, Stigger and Nich- 
ols’ affects overall plate efficiency by less than 2%. 
The previous assumption of a constant effective sub- 
mergence for these two sets of data is therefore well 
with the accuracy of the correlation. The plot of b 
versus effective submergence, h,, can evidently be fitted 
by an equation of a straight line 























1 +0.2455 LOGMarLOG E, 


FIG. 6—Test of proposed equation for fractionat- 
ing columns 


log b 0.06 0.092h (40) 


With the incorporation of efficiency correction factor 
by means of Equation 40, Equation 38 can be trans- 
formed into the following form, which is the final pro- 
posed equation for overall plate efficiency 
L \029 


) fed (41) 


V FEED 


E,, = 54.1(10) 0.06 0.002n, | 


Like all empirical equations, Equation 41 cannot be 
extended beyond the limit of experimental data which 
have been used for the evaluation of its empirical con- 
stants. The equation is applicable for the calculation of 





TABLE 5—Absorber Data 


(Liv Log E 
0.782 
0 





TABLE 6—Effect of Slot Submergence on Murphree Plate 
Efficiency Data from Peavy and Baker'‘*°’ 


slot Submergence 
(inches) 


Murphree Efficiency Correction Factor 
Efficiency B 8/B 

7 ' 0.89 
r) 7 1.00 
14 125 1.17 
119 1.34 





TABLE 7—Test of Correlation in Fig. 6 with Gerster’s Data 


Plate Efficiency 
fk 


1.6 
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Test of proposed equation for commercial 
absorbing column data 


overall plate efficiency within the limit indicated, as 
follows: 

L/V ratio—between 0.4 and 8 

Effective submergence—not higher than 1.5 inches. 

The effect of submergence on overall plate efficiency, 
as indicated by Fig. 6, is further tested by the experi- 
mental data of Gerster, Koffolt and Withrow.‘'*) Since 
the feed compositions are not given in the original pa- 
per, the value of yu,a for the feed is calculated through 
the plate efficiency of 96.2 at L,/V of unity to be equal 
to 0.558. The values of abscissa represented by « are 
calculated at different L/V ratio with this value of 
wpa for the feed, and compared with those values read 
from the straight line in Fig. 6. The agreement between 
two values, as illustrated in Table 7, are good. 

The effect of submergency might be more pronounced 
at lower efficiencies. For instance, in a column with a 
point efficiency of 30°, doubling the submergence might 
materially increase the efficiency, but, on the other 
hand, if the point efficiency was high—-say over 90% 
doubling the submergence might result in little increase 
in the efficiency. However, in the absence of definite 
experimental information, the effect of submergence 
which is evaluated at high values of efficiency, is as- 
sumed to be independent of the efficiency. 

To apply a general equation of the type developed 
for fractionating columns to the absorber data collected 
by O'Connell, the assumption was made that the ex- 
ponent of L/V would be the same for both fractionat- 
ing and absorbing columns. With this assumption it 
was possible to fit the absorber data with the follow- 
ing equation on the basis of the calculated results in 
Table 5 and the plot in Fig. 7 


\ 0.295 HP \ 0.3% 
( ) (42) 

BI FEED 
A comparison between this equation and O’Connell’s 
plot is shown in Fig. 8. From this plot it can be seen 
that the agreement between the proposed correlation and 
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bubble cap because of liquid concen- 
tration gradient across a large plate 
O’Connell’s correlation'**) of plate ef- 
ficiency, which is in better agreement 
with experimental data than 
the complicated Geddes’ method, ac- 
counts only for a few physical prop- 
erties of the system to be distilled. In 
the present work both the slot sub- 
and the ratio of flow rat« 
of liquid to vapor are important fac- 
tors in determining the plate effi- 
ciency. The ratio of flow rate of liq- 
uid to vapor, which is the slope of 
the operating line under constant 
molal overflow, accounts largely for 
difference of plate efficiency in strip- 
ping and enriching columns. On the 
basis of existing experimental data, 


some 


mergence 








*0001 0.01 0.1 1.0 
HP/M 


FIG. 8—Comparison between O'Connell's correlation and proposed correlation 


for commercial absorber data 


the experimental data is of the 
tude as O'Connell's correlation. A better agreement with 
the experimental data is obtained if efficiency correc- 
tion factor, 6 is introduced into Equation 42 to give the 
following form: 


same order of magni- 


HP 


15.6(10) 0.06 + 0.002 we ) 
, I FEED 


(43) 


Although it is believed that a direct test of Equation 
43 with the experimental data is desirable, the absence 
of such experimental data in the literature 
the direct proof impossible 

Overall plate efficiency for multi-cap bubble plate are 
appreciably larger than that for a plate with a single 


has made 


c 


EFFICIENCY CORRECTION FACTOR, 


0.5 1.0 1.5 
EFFECTIVE LIQUID DEPTH 


He= STATIC SUBMERGENCE + '2 SLOT HEIGHT 


FIG. 9—Efficiency correction factor as a function of effective liquid depth 


(inches) 
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Equation 42 is recommended to esti- 
mate an average overall plate ef- 
ficiency for the commercial fraction- 
ating columns. Equation 44 is for the 
commercial columns 
Whereas the corrections for LV and 
h. in the present work might be too 
simple, insufficient data available in the literature which 
has made a thorough test with experimental evidence 
impossible do not justify a more elaborate correlation 
at the present time 


absorbing 


Too little effort has been devoted to critically analyz- 
ing the available data to determine whether it should be 
used as a basis for correlation. As pointed out by 
Shiras, Sarno and Souders‘**) that the evaluation of 
plate efficiency from experimental data is extremely sen- 
sitive to the method of calculation, the equilibrium data, 
the analysis of feed and products compositions, and the 
conditions under which the test is carried out, the satis- 
factory correlation of plate efficiency can be achieved only 
when considerable experimental data on plate efficiency 

by rigorous evaluation become avail- 
able. A more fundamental approach of 
experimental evaluation of plate ef- 
ficiency, however, should be along the 
study of the effect of physical prop- 
erties of the system distilled, me- 
chanical construction and operating 
conditions of the distilling column 
It is recommended that a small col- 
umn be used to study the effect of 
physical properties to the system 
distilled in the absence of additional 
factors introduecd in a large scale 
commercial column. To evaluate the 
variables peculiar to the mechanical 
installation and the operating con- 
dtions of a distilling column, a large 
column should be used. 
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The rapid extension of catalytic cracking and catalytic reforming ing processes which will be installed 
. : . in increasing quantities in the next 
processes, which produce gasolines uniform in octane number throughout 


, she , . ‘ > . few years give a better yield of higt 
their boiling range, will result in higher 90% distillation points for motor octane number product than the 


fuels. Also, the increasing utilization in motor gasolines of the volatile mate- thermal process they replace 


rials from natural gas processing will tend to increase their vapor pressures. As has been ably pointed out by 
The tends tn @h me h nae f Baal latili ill likel numerous investigators, these new re- 
e trends in these © characteristics Of motor fue! volatility will likely re- fining processes have a common prop- 


quire changes in engine and fuel distribution system design over the next erty in that they produce gasolines 
5 to 10 years. From a shorter range point of view, the effect on the vola- substantially uniform in octane num- 


ber throughout their boiling ranges 
On the other hand the older proc- 
esses, such as thermal cracking and 
The portion of the Holaday-Heath paper dealing with future trends in thermal reforming as well as 
straight distillation— yield gasolines 
which decrease rapidly in octane 
which discusses nine engine performance criteria influenced by volatility will number with decreased volatility 
be published in a later issue These trends are illustrated on Fig 
1, where the relationship between the 
clear octane number and the 90 


oint of a number of typical refinery 
By W. M. HOLADAY 000,000 bbls. by the end of 1952. This vee ba pees ks are Pacem ; 
- ae . : e : 
and D. P. HEATH trend has resulted both because cat- wi 
Socony-Vacuum Laboratories alytic cracking is a more efficient 
process than thermal cracking and 
because it produces gasolines of high- numbers increase there will no longer 
RR, SRE Rig Pe be an incentive for refiners to pro- 
€ antiknc & quality “— . at vas 
FT“ HE major trend in postwar re Another refinery processing trend luc a mor volatile gasoline In 
. as ony fact, the efficient operation of thes« 
finery processing has been toward is now getting underway It is the , f ? 
Ny wesses requires é t s of 
increased catalytic cracking capaci- installation of catalytic reforming “te ag requl - ge _ 
2 é average MOC, ) Ss ye 
ty. Before the war the domestic pe- equipment, which will supplant ther- Mgner wen svere pos 
, ‘ ing ‘ ‘ produced Taylor and Gibson 
troleum industry had a _ catalytic mal reforming equipment in large ted t that lit zed 
. oO d ol é fa mee 1 $12 
cracking capacity of about 200,000 part In reforming operations, low pointe 1 lat if a edium size 





tility of motor gasoline of military requirements for both aviation gasoline 
and jet fuels is discussed. 


volatility of motor fuels is presented in full. A review of the earlier portion 


This trend in new refinery proc- 
esses means that as gasoline octane 


Normal Peacetime Trends 


b d which was increased to about octane number material that is al- 
1,000,000 b/d by the end of the war ready in the gasoline boiling range 
Today the capacity is nearly 2,000,- is reprocessed to increase its octane 
000 b/d and is expected to reach 3 number. The new catalytic reform- 


tility nd ssociate 
SAE Quart y Trar 
7 (Ar 1949) 
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main essentially unchanged or will 
increase appreciably depending upon 
the characteristics of the military jet 
fuel. From a long range planning 
point of view, it therefore again ap- 
pears desirable to effect improve- 
ments in motor vehicle vapor locking 
tendencies. 


The Job Ahead— 
Fuels and Engines 


The trend toward fuels of higher 
vapor pressure—will improve ease of 
starting but will also intensify the 
vapor lock problem and may create 
an evaporation loss problem. Inas- 
much as these higher vapor pressure 
fuels will increase both the avail- 
ability and the octane number level 
of motor gasolines, it is desirable to 
use them as efficiently as possible 
The petroleum industry has developed 
means of converting the butane frac- 
tions to low vapor pressure gasolines 
but all of these processes result in 
losses both in the volume and in the 
octane number of the butanes proc- 
essed. To aid in the efficient utiliza- 
tion of the nation’s petroleum re- 
sources, the automotive industry 
should attempt to design and manu- 
facture vehicles having higher vapor 
pressure tolerances. Among the steps 
which can be taken to accomplish 
this are (1) shielding fuel system 
components from heat, (2) the use 
of pressure type gasoline tanks and 
caps, and (3) the use of a fuel pump 
at or in the fuel tank 

If these steps or other suitable ap- 
proaches are not employed, the pres- 


ent margin of safety from vapor lock 
will be reduced to the point the mo- 
toring public will become quite con- 
scious of vapor lock as a major op- 
erating difficulty, thereby forcing 
changes to be made. 

With regard to the evaporation loss 
phase of the problem incurred in go- 
ing to higher vapor pressures, the 
foregoing items (1) and (2) will tend 
to eliminate or at least minimize the 
losses which might otherwise result 
The effect on carburetor losses of re- 
ducing float bowl temperatures is ob- 
viously of major significance The 
effect on fuel tank losses of using 
pressure caps can also be evaluated 
directly and again is very significant 
One point should be emphasized in 
connection with both vapor lock and 
evaporation losses. About 10 years 
is required under normal conditions 
to replace all of the vehicles in serv- 
ice at any given time. Consequent- 
ly, to minimize the effects of the 
higher vapor pressure fuels, the ap- 
propriate engine and vehicle design 
modifications should be started just 


as soon as possible 


A change towards poorer warm- 
up performance may be expected to 
result from an engine design trend 
toward cooler intake manifolds to- 
gether with the use of fuels having 
higher 90% points. This problem is 
expected to be of a magnitude that 
can be readily overcome by suitable 
design changes. Increased hot spot 
heat application during the warm-up 
period is a possible solution. Improve- 
ments in heat riser valves to prevent 


them from sticking open and de- 
creasing the power output of the en- 
gine or from sticking closed and im- 
pairing the warm-up performance of 
the engine would help minimize a 
common source of poor engine per- 
formance 

Up to this point the burden of 
utilizing the higher vapor pressure, 
higher 90°; point fuels has been 
placed solely on the automotive in- 
dustry. However, the petroleum in- 
dustry has a definite responsibility 
to face in order to facilitate the au- 
tomotive design changes which are 
required. The production and mar- 
keting in a given area of gasolines 
which cover a wide range of vola- 
tility places an undue load on the de- 
signer of the fuel induction system 

Consequently the petroleum indus- 
try should attempt to produce and 
market gasolines which do not devi- 
ate widely from the average charac- 
teristics-particularly with regard to 
initial volatility in the summer and 
olatility throughout — the 
year. Greater uniformity in fuel vo- 
latility characteristics should permit 


average 


the design of cars and engines hav- 
ing even greater reliability and high- 
er performance than the present-day 
standards 
Conclusion 

In contrast to motor gasoline anti- 
knock quality, relatively little pub- 
licity has been given in recent years 
to fuel volatility However, changes 
in motor gasoline volatility may b« 
expected as a result of two principal 
forces; one, the trend in refinery 


processing towards rapidly increasing 
utilization of catalytic cracking and 
catalytic reforming operations and, 
two, the drive towards more efficient 
utilization of the potential energy in 
the nation’s petroleum resources 

In view of this condition, the re- 
lation of fuel volatility to motor ve- 
hicle performance has been reviewed 
in detail and considerable new data 
presented. Although volatility is relat- 
ed to many performance factors, only 
three of these are likely to be affected 
by the trend towards fuels of higher 
vapor pressure and higher 907 point 
These are vapor lock, fuel tank and 
carburetor evaporation 
warm-up 

It is believed that specific engine 
and fuel system design changes can 
and should be made by the automo- 
tive industry to minimize the prob- 
lems which could otherwise be quite 
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refine ry equipped 
cracking were to 
having a 90% 


with catalytic 

produce gasoline 
point of 300°F., in- 
Stead of 365°F., a loss of about $2,- 
000,000 per year would result because 
of the loss in gasoline volume, and a 
$1 to $2 million investment in addi- 
tional equipment would be required 
to prevent the loss from being $6,- 
OOO 000 pe r year 


The known trends in refinery proc- 
essing equipment, as discussed above 
clearly indicate that gasolines of in- 
creased 90 point will be produced 
in the next 5 to 10 years. The av- 
erage $0° point of motor gasolines 
is expected to rise to the level of 
350 to 360 F., and a substantial por- 
tion of the gasoline is expected to 
have 90‘; points in the 
380 to 390° F 


range ot 


The demand for distillate fuel oils 
and for diesel fuels has been and 
is expected to continue rising more 
rapidly than the demand for gasoline 
This trend will result in a shift in 
the refinery yields of gasolines and 
distillates, which will influence the 
average volatility of future gasolines 
In order to increase the yield of dis- 
tillates relative to that of pasoline, 
the refiner will put heavy straight- 
run naphthas and light straight-run 
distillate fuel oils directly into diesel 
fuel and domestic heating oil The 
heavy naphthas will be removed from 
reforming operations for the produc- 
tion of gasoline and the light distal- 
late fuel oil will largely be removed 
from catalytic cracking operations 
Catalytic cracking charge stocks will 
come in increasing amounts from 
heavier stocks from residual fuel oils 

These shifts in the utilization of re- 
finery stocks will increase heating 
oil and diesel fuel production at the 
expense of residual fuel production 
The reductions in reforming opera- 
tions resulting from these shifts will 
tend to lower the 507 point of the 
gasoline produced However, in or- 
der to maintain gasoline volume, an 
increase in catalytic cracking will 
occur which would tend to offset the 
effect of the reduction in reforming 
on the 50°; point Hence, the av- 
erage 50°, points of motor gaso- 
lines are expected to decrease slight- 
ly or to maintain their present levels 

tefinery processing to increase the 
octane number of motor 
decreases the yield of gasoline and 
increases the yield of butanes. Bu- 
tanes are the most volatile material 
used in gasolines and the extent to 
which they can be used is limited 
by the Reid Vapor Pressure of the 
gasoline Davis‘?! has pointed out 
that refinery 


gasolines 


processing changes to 
increase the base quality of motor 
gasoline by one octane number re- 
nt End Volatility as 
«& of High Octane-Number 
Fue roceecdings American Petroleum 


Institute ci 28M (IIT), p. 111 (1948) 
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sult in a 1% decrease in gasoline 
yield and increase the butane yield 
sufficiently to raise the RVP of the 
gasoline about 0.2 psi 

Another trend which influences the 
initial volatility of automotive gaso- 
lines is the increasing availability of 
volatile materials from gas processing 
operations in crude oil and natural 
gas fields. During the past few years 
there has been a phenomenal growth 
in the use of natural gas as a result 
of the construction of cross country 
pipe lines. This growth is expected 
to continue As produced, natural 
gas contains a small amount of con- 
densables which are removed to pre- 
vent condensation at the high pres- 
sures used in transmission lines, The 
major portion of the material re- 
moved is called natural gasoline and 
is a volatile gasoline having an av- 
erage RVP of 25 to 30 psi 

Similarly, volatile materials are 
contained in the gas produced from 
oil wells, At one time a large part of 
the gas produced at oil wells was 
burned at flares in the oil fields. For 
obvious conservation reasons, this is 
no longer common practice. The gas 
is now processed to remove the con- 
densables, and the “dry gas” is 
pumped back into the oil reservoir to 
increase the recovery of crude oil 
The amount of gasoline produced in 
recycle gas processing operations has 
been increasing and will continue to 
increase at a more rapid rate than 
refinery gasoline production 

Thus the amount of volatiles pro- 
duced both in the petroleum refinery 
and in the oil and gas fields is ex- 
pected to increase. A portion of the 
refinery butanes can be converted to 
liquid products by such processes as 
alkylation and catalytic polymeriza- 
tion, but not without a loss in both 
volume and octane number. The ex- 
cess volatile materials which cannot 
be utilized directly in motor gaso- 
lines or are not converted to liquid 
products are diverted to less attrac- 
tive uses such as refinery fuel. There 
is then a definite incentive for the 
petroleum industry to increase the 
Reid Vapor Pressures of motor gaso- 
lines. The vapor pressures of win- 
ter gasolines are expected to in- 
crease first, but the vapor pressures 
of all gasolines are expected to in- 
crease as rapidly as the vapor lock- 
ing tendencies of cars and trucks 
will permit 


Wartime Trends 


In the current rearmament pro- 
gram, the main petroleum supply 
problem is to meet the demands for 
reciprocating aircraft engine fuel and 
the synthetic rubber program with- 
out noticeably affecting the supply 
of petroleum products for civilian 
use. The raw materials used in the 
manufacture of butadiene for syn- 
thetic rubber and alkylate for avia- 
tion gasolines are the butanes and 


butylenes used to control the vapor 
pressure of motor gasolines The 
main effect of the present rearma- 
ment program will be to reduce the 
supplies of butanes available for mo- 
tor gasolines in those refining areas 
bearing the brunt of the synthetic 
rubber and aviation gasoline pro- 
grams As a result, some gasolines 
this winter have vapor pressures ap- 
proaching those of summer grade 
gasolines All gasolines are not af- 
fected because butanes cannot be 
readily transported from all areas of 
long supply to areas of short supply 
The lower vapor pressure gasolines 
will, of course, have poorer starting 
characteristics, and there is some 
anxiety in the petroleum industry 
that the difference in starting char- 
acteristics may become noticeable 

In an all-out military emergency, 
the volatility of civilian motor gaso- 
line will be dependent on two charac- 
teristics of the military fuel require- 
ments First, the relative demand 
for aviation gasoline, and second, the 
vapor pressure requirements of jet 
fuel. Should a high demand exist 
for reciprocating aircraft engine fuel, 
the volatility of civilian motor gaso- 
line would resemble that of the last 
war. This gasoline would have lower 
vapor pressure and higher 50 and 
90% points than current gasolines 
In contrast the large scale production 
of jet fuels of 5 to 7 psi. would not 
materially alter the types or relative 
amounts of the stocks available for 
the production of motor gasoline 
Hence, under all-out emergency con- 
ditions requiring the production of 
large amounts of this type of jet 
fuel, the volatility of civilian motor 
gasolines would be essentially the 
same as present gasolines. 

One further possibility also war- 
rants consideration at this time. The 
use of jet engine fuels having a 
RVP of 1 psi. has been advocated by 
some, aircraft manufacturers. This 
fuel cannot utilize all of the butanes 
and pentanes available in the stocks 
from which it would be produced 
In view of the short supply situation 
which would exist in an all-out emer- 
gency, there would be a definite in- 
centive to use these excess butanes 
and pentanes to increase motor gaso- 
line volume. Under these conditions 
motor gasoline vapor pressures wouk 
undoubtedly exceed previous levels. 

Summarizing the wartime 
bilities very briefly, it can be seer 
that the present military operatior 
will result in lower vapor pressuré 
gasolines being marketed in 
sections of the country. In the event 
of an all-out emergency, vapor pres 
sures will go down and 50 and 90°; 
distillation temperatures up if there 
is a high demand for aviation gaso 
line. However, if the principal de 
mand is for jet fuel, then motor gaso 
line vapor pressures will either re 
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Building a record... with Gulf! 


THE OG@ASION of the Fiftieth 


Anniversary of both 
Gulf and Kellogé is a most appropriate time to review the 
recordfof their association. It all began some fifteen years 
ago when Kellogg built a small stabilizing plant in Port 


Awhur, Texas ... the first unit for this refiner. 


Propane deasphalting and phenol treating lube 
facilities were the next assignment... during the World 


War Il period, 


Immediately thereafter, Kellogg undertook in 
rapid succession, the engineering and construction of three 
major cat-crackers at three different Gulf refineries . .. in 


Philadelphia, Cincinnati and a oledo. 


Currently : Kellogs is building another fluid unit 
for Gulf at Port Arthur a cat-cracker with the world’s 


largest throughput, some 60,000 barrels per day. 


THE M.. W. Kezzroce Company 


A SUBSIDIARY OF PULLMAN INCORPORATED 


for fifty years an integral part of processing history 


NEW YORK JERSEY CITY LOS ANGELES HOUSTON TORONTO 








. It's as simple as this. To provide the 
most efficient processing facilities which modern 
engineering can devise. 

Obviously, this objective has required the 
creation and continuous expansion of research and 
development personnel and equipment. W hat then, 


is the status today? 


THE BACKBONE of the integrated development laboratories is 
® the one-to-two-barrel-a-day pilot plant from which data are obtained 
ient commercial plants. And for each of the com 

its, such as this one, go before, in 


tens of glass 
hly the peculiarities of a given process as re 


to design more efh 
pleted meta! pilots 
rder to investigate thoroug 


vealed in each of its various steps 


ortrait at 


This year is Kellogg's fiftieth of service to 
industry. At this time naturally, as a group of men— 
known collectively to the modern business world as 
The M. W. Kellogg Company—we can think back 
nostal gically. We can remember the chimney stacks 


. INDICATION 
progress was its ¢ 


5 AFTER THE “GLASS STAGE” comes the engineering and building 
* of metal pilots. More often than not, the engineering of a pilot unit 
proves even more complicated than the engineering of a commercial 
plant because every pilot, to be of value, must have unusual flexibility 
All Kellogg pilots—from the earliest thermal cracker to the latest Ortho 


flow Fluid unit—have been built in this shop 





ifty. - ho. a 


DOAanivesary 
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we built in 1901 .. . the first crude vessels for oil pany is only a factor as it is able to serve industry 


our first combination unit today. For that reason, we present this first camera 
study in a series which will document our belief that 


a truly integrated organization can better serve in- 


refiners in the ‘teens 
The forty-odd Fluid cat crackers built in these years. 
But the company is like a man. At fifty, it's a time for 
a “check-up”. After all, The M. W’. Kellogg Com- dustry to achieve greater earning power. 


art 


3 LIKE THE CHEMICAL LABORATORY, the 
* ment here just af f Kellogg research and veloy 


ind Kellogg's 
zed chem) 


cals, 


2 APPLIED RESEARCH is the fenc 
* work. For example, in the field of 
1 in their economical produ 
per se. Tt labora 


6 AS SKETCHED ABOVE, the Kellogg pilot plant building today 7 TWO Fluid catalytic cracking pilot ne of the side-by-side 
* houses more than twenty separate units. They duplicate the * vessel arrangement and one of the si vessel, Orthoflow type 


n the present-day refinery — from delayed « pinpoir 


i also test projected im 


refining pr 
decarbonizin » catalytic cracking and catalytic reforming mn provemer icturec he side-by-sid ich provided much of the 
lesign data for the re than nty « vercial units built by Kellogg 
} 


y-five post-war Kellogg units 


and 
tinuously ‘‘on stream’’, these pilots provide data for both Kellogg 
opment divisions and Kellogg customers during the war period 


e 


l 
a 
1 ... im the second in this series of camera studies of M. W. Kellogg today... you will 
N see the part metallurgy plays in the complete picture of this integrated organization . . . 
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An exclusive specialty of Kelloge fabrication, these giant bends 
are formed by continuous incremental bending in sizes up to 9% 
diameter, in one piece, with continuous even contour 


Special Studies of ur Exclusive Equipment for 


usual problems such 


Top Welding Performance 
accurately analyzing i st s and i the 
as stress corrosior stresses in piping and 
and graphitization t Providing unique 


Pressure Vessels assure long life and fata fo 


rf critical im 

Vacuum Vessels 

Frectionating Columns 
Drums and Shells 


Heat Exchangers 


nance stallations 


Process Piping Metallurgical Research Complete Facilities for 
Hi-pressure—Hi-temp r by recognized spe the fabricatior 
Power Pisin . cialists who have 1 products from 
ping made major contri 
Bends and Headers 
Giant One-Piece Bends 
Forged and 
Welded Fittings 
Redial Brick Chimneys 


Quality Control, dev 
netallurgical 
embr 
forgings to 2. heat treat 
butions in this field v cast bi 7 oe ing and r destruc 


fevices ve testing 


ot EDMONTON 


The M. W. Kellogg Company (A Subsidiary of Pullman Incorporated) New York, Jersey City, Los Angeles, Tulsa, Houston, Toronto, London, Paris 
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Aircraft Lubricating Grease Needs 
Met with Synthetic Products 


By RALPH R. MATTHEWS 


No many years ago, if a lubri- 
4 Ncating grease chemist had been 
asked about di (2 ethyl hexyl) seba- 
cate, he probably would have said, 
“There ain't no such animal.” Now, 
however, every such chemist knows 
about this synthetic oil, and also 
further that, when densified by means 
the resulting lubri- 
grease is the most efficient 
grease lubricant now available for 
certain airplane applications 

The development of these types of 
greases and also those now effectively 
lubricating farm equipment, road and 
building machinery, was described at 
the 18th annual meeting of the Na- 
tional Lubricating Grease Institute, 
in Chicago Oct. 30-Nov. 1. Lubricat- 
ing greases for modern aircraft were 
discussed in a paper by two repre- 
sentatives of the Air Materiel Com- 
mand.(1 

Only limited research work had 
been done on lubricating greases prior 
to World War II, but when it was 
found no _ suitable products were 
available to properly service airplanes, 
quick attention was given the matter. 
Soon, a new type of soap, lithium, 
was produced. When combined with a 
low-viscosity mineral oil, the result- 
ant lubricating grease fairly well took 
care of the needs at that time. 
Specifications were set up for it by 
the Army-Navy Board under AN-G-3. 
They were later amended and became 
AN-G-3a. Satisfactory performance 
was required at —65° F. and 250° F. 
Later, AN-G-15 (also a lithium base 
product) was set up for certain ap- 
plications and _ specifications called 
for good lubrication of bearings at 

10° F., and high temperatures where 
AN-G-3a had not proven satisfactory. 

In time, applications were found 
where a lubricating grease was needed 
which had higher load-carrying ca- 
pacity. That was made available by 
combining an E.P. additive with AN- 
G-3a, under the designation AN-G-10. 
Recently, this has been superseded 
by MIL specifications calling for 
satisfactory lubrication at 65° F., 
and including special stability tests 
at high temperatures. See Table 1. 

Fortunately, research continued 
and gained momentum after World 
War II. The large and many smaller 
manufacturers of lubricating greases 
now maintain facilities and staffs who 
give all their time to improving lubri- 
cating greases, and producing new 
and better products. 

It was not long until it was found 


of a lithium soap 
cating 
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the lithium base lubricating greases 
were not entirely satisfactory, under 
all conditions. This was because of 
evaporation at some operating tem- 
peratures of the low-viscosity oil 
which had to be used. However, by 
that time, research had made avail- 
able synthetic oils which had almost 
a straight temperature viscosity 
curve. One of them, a diester, was 
combined with lithium soap to form 
a lubricating which, at that 
time, met requirements. 

After experimental 
fications AN-G-25 were set up cov- 
ering this product (See Table 1). One 
tough requirement was fully met in 
providing good lubrication at 65° F 
Most manufacturers now use a diester 
but a few blend in a little high-qual- 
ity mineral oil. Further service ex- 
pcrience with this product indicates 
that when it can be made with im- 
proved resistance to rubber, paint, 
etc., it will replace the product met 
by Specification AN-G-15. That 
action is expected soon 

Further work done thus far indi- 
cates that with some modification 
and the addition of an E.P. com- 
pound, AN-G-25 will not only replace 
AN-G-10, but also the present high- 
temperature lubricating grease AN- 
G-5a. Thus, one grease lubricant only 
would be required, and many present 
field service headaches eliminated. 
Think of savings in transportation 
costs and the ease of stocking one 
product rather than several. Also 
there will be absolute certainty that 
a wrong application of aircraft lubri- 
cating grease cannot be made. That 
also adds to flying safety. 


grease 


service speci- 


However, it was pointed out that 
the answer to the flyer’s dream of 
perfect lubrication is not yet avail- 
able. Aircraft now fiy higher, where 
tests have shown very low temper- 
atures will be encountered. Higher 
speeds and the use of turbo-jet en- 
gines, also, the location of small con- 
trol mean unusually high 
temperatures must be cared for. Thus, 
the demand now is growing for an 
aircraft lubricating grease which will 
provide satisfactory service at tem- 
peratures as low as 100° F. and as 
high as 400° F 


motors 


Chemical Structure 
Of Mineral Oils 


It has long been known by manu- 
facturers of lubricating greases that 
chemical structure of oils used had 
considerable influence on the result- 
ing product. Specific information on 
this subject which will be helpful 
to all was presented at the N.L.G.L 
meeting on a paper by Charles J. 
Boner, of Battenfeld Grease & Oil 
Corp.(?) 

Most lubricating oils now being re- 
fined are products of solvent proc- 
Further, it is already known 
high viscosity index oils have not 
been entirely satisfactory for manu- 
facturing lubricating greases. Much 
experimental work was done by Mr 
3oner with various bases and oils to 
get up-to-date data. Soaps used in 
his tests included calcium, sodium, 
aluminum, and lithium. This is the 
order in which those types of lubri- 
cating greases were introduced 


esses. 





TABLE 1—Government Specifications of Aircraft Lubricating Greases 


Dropping poin 
Evaporatior 
Bleeding 
Oxidation, p 
1) hrs 
Worked stabil 


ty pe r 100,000 
ir 


test 


Low temperature torqt 
temperature 


Mu 


Mil **Spec.’’ 
to Supersede 
AN-G-10 


280-346 


AN-G-l5a 
nd. i 


per 100 hrs 
© per 500 hrs 


bearing 1000 hrs 


Endurance test 

Mean Hertz load, mir 
year wear test 

Wt. loss per 1000 cycles 


See complete specifications for special laboratory 


and 10,000 r.p 


apparatus required 
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Hlee's an interesting case of small cause 
—big effect! “Small cause” is the inexpen- 
siveness of Attapulgus Fullers Earths and 
Porocel Activated Bauxites. “Big effect’ is 
the large number and intrinsic value of jobs 


these materials do for petroleum refiners. 


From the lightest hydrocarbons down to 
the heaviest lube and wax fractions, many 
of the finished products have rec eived treat- 
ment by these sorptive minerals somewhere 
along the line. Odors, colors, tastes, mois- 
ture, acids, sulfur, fluorides and unsaturates 
are removed or converted; various reactions 


are catalyzed. 


CLAY COMPANY 


ae 
a 


Most important, all these applications pay 
off. Atapulgus and Porocel adsorbents cost 
as little as one cent a pound. But each 
pound, properly applied to petroleum 
stocks, increases the value of these stocks by 


at least one dollar—a return of 100 to 1. 


So let’s get together on your plans to 
improve quality, expand output, or both. 
You know a lot about the techniques 
involved in these processes; our engineers 
have made many important contributions 
to adsorbent technology. A blending of 
these two funds of knowledge should pro- 


duce optimum results. 





CORPORATION 
Activated Bauxiles 


APULGU 


Dept. D, 


-POROCEL 


210 West Washington Square, 


Fullera Earth 
Philadeiphia 5, Pa. 


(To obtain more data on advertised products see page 200) PETROLEUM PROCESSING, February, 1951 
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In making these products in the 
laboratory, identical procedures were 
followed, thus the effect of any polar 
bodies present in the oils should be 
the same in each case. Further, re- 
garding the oils, a lower VI and an- 
aline value are quite reliable indi- 
cations of a lower percentage of paraf- 
fin hydrocarbons and, thus, a larger 
amount of either aromatic or naph- 
thenic hydrocarbons. It is most inter- 
esting that the experimental work con- 
firmed the fact that relatively low 
VI oils produce better grease struc- 
ture. Some conclusions of the test 
work were 

Calcium A lubricating grease 
made with an oil with 78 VI was the 
highest that had a satisfactory struc- 
ture. Above that VI the structure was 
grainy 

Sodium—With this type of soap al- 
so the highly paraffinic oils failed 
to yield a satisfactory lubricating 
grease 

Aluminum—Lower VI oils produced 
lubricating greases with less synerisis 
tendency 

Lithium—-Again highly paraffinic 
oils failed to yield a satisfactory lub- 
ricating greas¢ However, it was 
learned that this soap will produce 
proper grease structure with greater 
variation of petroleum hydrocarbons 
than any other soap tested 

More work is surely indicated on 
this matter. Since it may be years 
before individual petroleum hydro- 
carbons are available, perhaps syn- 
thetic oils may be the answer to bet- 
ter uniformity if the resulting lubri- 
cating greases are not too expensive 


Complex Soaps Give 
Best Stability 
The patent which 


California has 
lubricating 


Union Oil Co 
barium 
made pos- 
sible by recognizing that a complex 
barium soap was necessary to pro- 
duce a stable product. A straight or 
simple soap did not give the necessary 
structure. This and other interesting 
points regarding complex soaps were 
reported by Earl Amott and L. W. 
McLennan of the Union Oil Co. as 
a result of extensive research on 
this subject 


covering 


grease was 


Some manufacturers of calcium 
base lubricating grease still feel the 
introduction of water in its manufac- 
ture merely acts to tie or emulsify 
the calcium soap and oil together. 
In fact, for years it has been known 
as “tie water’. However, it is now 
generally recognized that the intro- 
duction of water produces a new 
chemical compound. This, combined 
with the straight calcium soap, gives 
a complex soap and that, in turn, 
results in a stable calcium lubricating 
grease. However, as is well known, 
if heat above 212° F. is applied to 
this type of product, the water com- 


PETROLEUM PROCESSING, February, 1951 


pound is broken down and only soap 
and oil remain. 

The extensive work on this sub- 
ject indicates clearly that most lubri- 
cating greases can be manufactured 
only because of combinations of 
basic soap, hydrated soaps, acid soaps, 
or soaps stabilized with some type 
of polar compound. 

The acetates of the bases have been 
found most helpful in stabilizations 
when combined with a straight soap. 
This has been covered in the Amott- 
McLennan paper not only on barium 
lubricating grease, but also, on cal- 
cium. 

In discussion, it was brought out 
that other lubricating grease manu- 
facturers who have investigated this 
matter concur in results presented. In 
one case reported where calcium ace- 
tate was combined with straight cal- 
cium soap on a basis of 5 to 1, the 
resulting lubricating greases had 
dropping (melting) points near 700 
F. It was agreed that knowing there 
are complex soaps will be helpful in 
future production of more stable and 
efficient lubricating greases for vari- 
ous applications. 


Study of Sodium Base 
Lubricating Greases 


Due to 
numerous samples of sodium base lu- 


variation in properties of 


bricating greases, a large amount of 
experimental work was done under 
J. W. Musselman, of the Standard Oil 
Co. (Ohio) in seeking the reason or 
reasons therefor, which was reported 
at the NLGI meeting 

Fatty acids and whole fats were 
saponified at different 
tures and processed to 


tempera- 
lubricating 
using a Mid-Continent oil 
with a viscosity of 75 SSU at 210° F 
The same oil was used for all the 
work to insure uniform oil proper 
ties in the work 

Electron miscrope photographs with 
a fina] magnification of 18,000 showed 
fibrous or lack of fibrous soap struc- 
ture. These indicated clearly that lack 
of proper soap structure was un- 
doubtedly the reason for lack of uni- 
formity. In this connection, it is to 
be hoped that some quick method of 
structure determination can be avail- 
able in the near future. That surely 
would help prevent many headaches 
which nonuniformity in soap struc- 
ture now causes greasemakers 

The work of the Ohio Standard's 
technical group showed that 
um base lubricating greases manu- 
factured at higher temperatures 
had higher dropping (melting) points 
than when lower temperatures were 
used. Those made with unsaturated 
acids and fats showed best mechan- 
ical stability. In turn, fibre length 
was longer, especially when made 
at about 300° F. The lubricating 
greases made from fatty acids up to 


grease 


sodl- 


75 I. V. passed the Norma-Hoffman 
Oxidation test. 

Perhaps the answer on some of 
these points may come when, eventu- 
ally, fatty acids are available with 
a ‘single, definite chemical nature 
with no impurities to cause troubles; 
or, as indicated elsewhere, when syn- 
thetic oils can be secured at reason- 


able costs. 


Thread Sealing Compound 
Uses Powdered Copper 


Probably more profanity has been 
used on frozen thread joints or leaky 
joints on oil producing properties and 
around refineries than anywhere els¢ 
in the petroleum industry. As _ re- 
ported at the Grease Institute meet- 
ing by H. C. Zweifel, Richfield Oil 
Corp., Los Angeles, that company 
decided to do something about the 
matter, and thus save the profanity, 
to be applied on other troubles 


In the company’s experience it had 
been found that deeper drilling for 
oil, with increased weights of the 
pipe string and at higher tempera- 
tures and pressures, made it difficult 
to maintain tight joints. In the earlier 
days, some of the blame could be laid 
on poor threading on pipe, but now 
closely mating threads are generally 
available, and it was known the 
trouble was elsewhere 

It has long been known that pow- 
dered lead and graphite are fairly 
effective thread sealants, but they 
do not have the required lubricating 
Copper of the proper particle 
size was found to be a satisfactory 
lubricant when compounded in the 
proper proportion with other neces- 
sary ingredients. The final thread 
sealing compound adopted by the 
Union Oil Co. consists of 30% of the 
above materials with a suitable rust 
inhibitor and a carrying vehicle of a 
low pour point, low-viscosity miner- 
al oil, thickened with a suitable body- 
ing agent. Application of this com- 
pound can be made at as low as —90° 
F. The seal will remain tight at a 
temperature range of —87° F. to 450 
F. and no separation of solids has 
been noted in use or storage of the 
product. 
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For New 


CONVENIENCE 


in Laboratory Apparatus 
more ease, range, speed — 


Speethy Precision 
“to be Suw 





PRECISION Bronze Block Gum Bath performs 
better, longer in air or steam-jet test of volatiles and 
high-boiling fuels. Quick, automatically-held temper- 
atures (300°-600° F.) even flow to all jets, no distract- 
PRECISION-Dow Dual Recordomatic Titrometer ing adjustments. Heavy-duty heaters last years longer, 
(A.S.1.M. D-664; D-939; D-811) saves time of tech- no leakage, Stainless Steel finish. Bulletin 7-098 


nical personnel, avoids human errors, handles organic 





and opaque fluids, makes chart record. Accurate, fully 

automatic. “Paid for itself in 3 months”; “Cuts costs 

to scarcely ard". Bulletin 7-640A 
Other pre-tested products in the broad 
Precision line—‘‘utilities’’ to highly 


specialized instruments—can make your 





work easier, surer, more economical. 
Think which of your equipment needs 
replacement, where your facilities 
should be extended... 


Order from your Dealer NOW! 


. or write us for details on above or 
your individual problem . . . today. 





Precision Scientific Company 


3737 W. CORTLAND STREET—CHICAGO 47 





“FINEST Research and Production Control Apparatus 


NEW YORK + PHILADELPHIA - ST. LOUIS - HOUSTON + SAN FRANCISCO 
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PLANT PRACTICES 


>_ 
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COMPLETE SHOP ASSEMBLY, including transporting rollers, 


denser coils eliminated lengthy rigging, awkward welding 
condenser box 


HEN condenser coils on the All this work was performed before 


crude pipe still at the Balti- the unit was ready to have the coils 
more refinery of Esso Standard Oil replaced. The use of the rollers elim- 
Co. were replaced recently during a inated the need for any crane or truck 
shutdown, the welding department de- or other type of rigging to move 
veloped a number of innovations ir the coil 
technique which improved consider- Once at the condenser box, the 
ably the replacement job. Normally rollers were cut off and the coil 
the installation is carried on right put into position, then only 3 final 
inside the condenser box. This re- welds were required—at the inlet 
quires extra staging and rigging, con- at the outlet, and at the intercon- 
siderable downtime, awkward weld- nection between each 
ing, and in general was regarded as 
a “headache” by the department 


pair of coils 


Practical Tips 
and Ideas for 
Improving Operations 


of these con 
etc. inside the 


Welding department personnel were 
naturally concerned with the 1,000 
or more other welds on the coils 
which had been done in the shop 
ahead of time. It was to be expected 
that the strain of transporting the 
coils to the pipe still might have 
created a few points of leakage. 
However, no leaks were found after 
the installation had been completed 
The coils were tested out to a pres- 
sure of 250 psi 


On the latest job the coils were Mill Makes Flights for Dewaxing Unit 


built ahead of time. They were pre- 
fabricated in the welding shop and 


then transported to the ‘still, a dis- Screw Conveyors in Single Operation 


tance of four city blocks. The meth- — flights for the screw con- 
od of transporting these coils is veyor on ribbon exchangers on 
shown in the photograph. solvent dewaxing units represent at 

Each set of coils, about 25 feet in best a tedious and time-consuming 
length, was tack welded together operation when it comes to repair 
with various pieces of scrap material or making up replacements in the 
angle iron, I-beams, etc. The rollers plant shop. A little twisting and roll- 
on which the coils were moved weré ing machine developed and used at 
constructed simply of 6-inch pipe the Olean, N. Y., refinery of Socony- 
around 4-inch pipe serving as an axle Vacuum Oil Co., Inc., has solved this 
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problem and attained high savings 
in man-hours on such jobs. 

The flights are made of ' x 1-in 
bar stock, which must be curved on 
both cross-sectional axes in its con- 
version to a _ scroll flight 3efore 
the new machine was put into serv- 
ice at Olean, this meant considerabe 
manual operation. The bars first were 
sent through a roll mill to obtain one 
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Plant Practices 








GENERAL NOTES 





FRAME TO BE 1” PLATE 
2- ALL SHAFTING-1" DIAMETER 
ALL BEARINGS TO BE BUSHED AND 
RILLED FOR ALEMITE FITTINGS 
4-FRAME BOLTS TO BE 3/8” DIAM « 


5- MAIN RK TO BE 6 AM. SHAFTING 


























FIG. 1—TWISTING AND ROLLING mill for scroll flights 





curve and then carefully hammered cylindrical rolls first and then passes 
by hand to obtain the other. To turn between the conically-shaped twister Maintenance Ideas Needed! 
out a complete set of scrolls for any rolls for the final curve. One man 
specific replacement used to take one can operate the unit and, it was re- 
to two men about 62 hours of time. ported, can turn out the compete set maintenance ideas? PETROLEUM 

The new machine, shown in detail in of scrolls in approximately 18 hours PROCESSING will pay you for your 
the drawings in Fig. 1, puts both This represents a saving of at least ideas, if accepted for publication, 
curves into the bar stock in one con- 62 18 14, and at most 124 18 at our regular space rates—or 


tinuous operation, Stock enters the 106 manhours better. if vour idea is really a 





Why not cash in on your own 


hot one 
bd VW ” bd © > . ¢ , - e ns 
Giant “Corks” Help Clean Drain Lines So look around your shops or 
processing units and then send 
in your information and photo- 


‘NIANT wooden “corks” enable ightly-fitted piece of small diameter 
graphs and drawings on “How we 


maintenance workers at Cities pipe through which steam or air can 
Service Oil Co.’s Linden, N. J., re- be fed. The “cork” then is simply do it around our refinery.” 
finery to clean sludge and debris out driven into the open end of the pipe The idea is the important part. 
of drain lines, sewer lines, and the to be cleaned, and air or steam We'll dress up your sketches or 
like in a matter of minutes where passed into the pipe. This arrange- charts and we'll write up your 
formerly the job required as much as ment eliminates the need of build- notes if you'd rather not tackle 
a full working day. ing a conventional type fitting. that. Send your contributions to: 

A set of solid wooden cylinders, Previously the cleaning involved 

tapered at one end much like an directly a steam or air nozzle into Plant Practices Editor 
ordinary cork, were turned out in the open pipe end and required all PETROLEUM PROCESSING 
several sizes to fit inside the end day because there was no way of 1213 West Third St. 
of pipe usually encountered—6, 8, 10- maintaining pressure. Now, the job Cleveland 13, Ohio 
in., ete These are fitted with a ean be done in 10 to 15 minutes 
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Progress through Chemistry 


THE DAVISON CHEMICAL CORPORATION 


Baltimore 3, Maryland 
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POWELL ives you Ful? How 


= ina Throttling Valve 


- 


: COMPARE 
the flow characteristics of the new Powell “W.S." Valve 
(left) and the ordinary globe valve (right). Note the 
extra large opening through the seat (nominal pipe size) 
and the greatly increased lift of disc, when wide open. 


This is actually a dual service valve 

in that it can be throttled to any de- 

sired degree, yet, when wide open, 
permits FULL FLOW through 
the body. Thus turbulence and 
pressure drop are reduced to a 
minimum—a triumph in engin- 
eering that exemplifies Powell's 
continual leadership in the field 
of industrial valve design. 


Powell “W. S.” 
Bronze Globe Valve 
Fig. 2608 


Write for folder giving full description of the many 
advanced engineering features of this valve. 


POWELL 


The WM. POWELL CO., 2525 Spring Grove Ave., P. 0. Box 106, Station B, Cincinnati 22, Ohio 
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LABORATORY PRACTICES 





How to Obtain Accurate Analyses 
Of Oxygen Using Alkaline Pyrogallol 











GOLD SPONGE 


-— COLORIMETRIC 
INDICATOR 











FIG. 1—Diagrammatic arrangement of the Shepherd gas analysis apparatus 


to incorporate NBS carbon monoxide indicator. 


N important reaction in gas an- 

alysis, believed for many years 
to be subject to unavoidable errors, 
has been found dependable by chem- 
ists of the National Bureau of Stand- 
ards when a few simple conditions 
are met. The analytical absorption of 
oxygen by alkaline pyrogallol was 
previously rendered inaccurate by the 
formation of carbon monoxide in un- 
predictable quantities. Investigation 
of the problem by Marthada V. Kil- 
day of the NBS staff has resulted 
in a procedure which improves the 
accuracy of the analysis.‘!) 

The first step in the investigation 
was the selection of a suitable meth- 
od for measuring the amount of CO 
formed in any one reaction. Only 
when this was known could the con- 
litions causing the production of CO 
be found and corrected 

For this purpose, the 
monoxide indicator,‘*)' 
during World War II, 
ticularly suitable. The indicator, a 
yellow chemical compound which 
turns green on exposure to CO, can 


NBS carbon 
developed 
proved par- 
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For details, see text 


be compared with known standards 
to give quantitative readings. It is 
most accurate for concentrations of 
CO up to 0.1%. Higher concentra- 
tions can be determined by diluting 
the sample 

A modification of the Shepherd gas 
analysis apparatus was used for the 
test reactions. Oxygen in known mix- 
tures was absorbed in pyrogallol, and 
the residue passed through the indi- 
cator. Here the amount of CO was 
determined so that corrections could 
be made for it in the final computa- 
tions. The modification in the Shep- 
herd apparatus is illustrated sche- 
matically in Fig. 1 

The numbers in the diagram indi- 
cate ground-glass stop-cocks. A sam- 
ple of known oxygen content is intro- 
duced through the burette (J), meas- 
ured, and swept through to the pip- 
ette (D), where the oxygen is ab- 
sorbed. The residue then flows back 
to the burette to be measured. Rate 
of flow can be measured at (H). 
Samples high in carbon monoxide are 
diluted in (E) and (F) before pass- 


ing through the NBS carbon monox- 
ide indicator (G), where the amount 
of CO is determined colorimetrically 
The gold sponge removes mercury 
vapor which affects the CO indicator 

The greatest source of error was 
found to be the method of preparing 
the pyrogallol solution. Heat pro- 
duced by the reaction, if not carried 
away immediately, resulted in the 
formation of CO in unpredictable 
amounts. 

As a result of this work, the ac- 
curacy, reproducibility, and rapidity 
of the determination of oxygen by 
absorption in pyrogallol may be im- 
proved under the following condi- 
tions: 

1. Solutions can be prepared that 
evolve no significant amount of CO 
during the usual analysis. This is ac- 
complished by the direct addition of 
a saturated solution of potassium hy- 
droxide to pyrogallol crystals while 
the reaction immersed in 
ice water and closed to the atmos- 
phere 

2. Samples having partial pressures 
of oxygen higher than 50°7 can be 
analyzed with the improved solutions 
without dilution of the sample 

3. A pipette that disperses the gas 
in fine bubbles through at least 18 
cm. of solution is preferable 

4. The rate of flow of the sample 
into the pyrogallol should be as rap- 
id as possible and never less than 
20 ml. /minute 

5. The temperature of the pyro- 
gallol reagent should not exceed 30 
C. during absorption 

6. If high accuracy is desired, the 
solution should not be used for an- 
after 12 oxygen 
have been absorbed per volume of 
solution 


vessel is 


alysis volumes of 


References 
Kilday 


How to Save Time Running 
Asphalt Penetration Tests 


RAPID method for determining 
asphalt penetration, modified 
from the ASTM Standard Test Meth- 
od D-5-49, has been in satisfactory 
use for some time in the control lab- 
oratory at the Linden, N. J., refin- 

ery of Cities Service Oil Co 
It is being used for fast checks on 
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° 
GLENDALE 











Seven big boilers going up in Southern California ee 
will cost less and save steel because specs call for 
Bigelow-Liptak tube-supported wall enclosures and 
TEXAD* exteriors. 


B-L tube-supported walls maintain the principles 
of suspended walls. Weatherproof TEXAD* adds 
even more to air tightness. Both developments save 
steel: tube-supported walls won't need structural 
members and TEXAD* eliminates plate. 








The seven boilers — all over 100,000 Ib and two 
rated at 850,000 ib—will be erected in Los Angeles, 
Glendale and at Terminal 
island near San. Pedro. In 
addition, one 400,000 Ib 
boiler and a 100,000 Ib unit 
are now in successful opera- 
tion in Amarillo, Texas, and 
Waterloo, iowa. 


Write today for information 
on how these two B-L innova- 
tions can work into your plans. 
Catalogs are available. 





















































Bigelow- Liptak is supplying 
the complete enclosure for this 
LI king-sized 850,000 b boiler. 


“25 *TRADE MARK 
BIGELOW-LIPTAK 


Unit-SuspendsA Wallet Aicheo 
CURTIS BUILDING e DETROIT 2, MICHIGAN 


iN CANADA 
BIGELOW-LIPTAK OF CANADA, LTD., TORONTO, ONTARIO 


























ATLANTA «= BOSTON « BUFFALO + CHICAGO + CLEVELAND + DENVER + DETROIT + HOUSTON + KANSAS CITY, MO + LOS ANGELES + MINNEAPOLIS ~ MEW YORK 
PITTSOURGH + PORTLAND, ORE «+ ST. LOUIS + ST. PAUL «+ SALT LAME CITY + SAM FRANCISCO + SAULT STE MARIE MICH. + SEATTLE + TULSA + VANCOUVER, B.C 
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Laboratory Practices 





the penetration at 77° F. of asphaltic 
products from still streams and other 
asphalt products in the process of 
manufacture where the time element 
is of prime importance 

Time savings ranging from 114 to 
212 hrs. per test are obtained by the 
modified method and results are 
+2-3 points of the penetration ob- 
tained by following the standard 
method, Cities Service chemists state 
Speed is attained by reducing the 
sample size to one-third that of 
standard, shortening the cooling pe- 
riod from 115-2 hrs. (1-114 hrs. in 
the 1950 Tentative Revision) to 15 
minutes, and shortening the tempera- 
ture holding time from 112-2 hrs 
(1-114 hrs. in the 1950 Tentative Re- 
vision) to 15 minutes 

As described by the Cities Service 
laboratory, the modification in the 
standard test method uses the same 
equipment and procedure as_ the 
standard except for the following: 

Container: Instead of a 3-oz. tin 
container (55 mm. diameter by 35 
mm. deep), a one-oz. tin container 
(31 mm. diameter by 18 mm. deep) 
is used 

Loading: For asphalt of 150-200 
penetration at 77 F., a 50-gm 
weight is used instead of a 100-gm 
weight. For asphalt of less than 150 
penetration, a standard 100-gm 
weight is used. 

Preparation of sample: The sample 
is completely melted at the lowest 
possible temperature and _ stirred 
thoroughly until it is homogeneous 
and free from air bubbles. It is then 
poured into the sample container to 
about 2 mm. from the top. The sam- 
ple is allowed to cool in an atmos- 
phere not lower than 18° C. (65° F.) 
for 15 minutes. It then is placed in 
the water bath along with the trans- 
fer dish and allowed to remain 15 
minutes 

Procedure: Standard. 

Results: When the 50-gm. weight 
is used, actual penetration is obtained 
by multiplying observed gage read- 
ing by 1.55. Readings taken with the 
100-gm. weight are observed direct- 
ly from gage 





Cash for Your Ideas! 


Cash in on your own ideas on 
laboratory short-cuts, gadgets, 
or what-have-you! PETROLEUM 
PROCESSING will pay at regular 
space rates, or better if your 
scheme is a valuable one, for 
all accepted and _ published 
items. Please include drawings, 
photographs, charts, etc., with 
the written text 
Send contributions to 

Laboratory Practices Editor 

PETROLEUM PROCESSING 
1213 West Third St 
Cleveland 13, Ohio 
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USE STRONG’ STRAINERS 
-for devez protection! 


For steam. air. water 

and gas. STRONG’S 

new “Y" type strainer is 

ideal for the protection of 

steam traps, reducing valves, temperature controls, 


air control equipment, pumps, etc, 


A HIGH-QUALITY, LOW-COST STRAINER! 


% Monel Screen—Mesh cloth in sizes 4" to ¥%”", lorger sizes 
standard with .027 perforations. Self-centering guides pre- 
vent crushing. 





Semi-steel Body—For rugged service. Sizes %” to 2”. For 
steam pressures to 250 psi, cold pressures to 400 psi. 


Easy Installation—New V-shaped gripping lugs on inlet 
and outlet bosses—may be easily installed with any type 
wrench, 


CAST STEEL “Y” STRAINER 


Available for pressures to 600 psi, screwed 
and flanged. Sizes 4” to 4”. 
Send for Catalog 68-Q today! 
*Reg. Trade Mark 
STRONG, CARLISLE & HAMMOND COMPANY. 
® mo 1392 West 3rd Street re 


«Mer 
Cleveland 13, Ohio Beg trode 


No. 070 Small Trap 80 Series Trap “T’ Type Strainer 


Sy Os \e 
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COOLERS 


SIX TYPICAL SOURCES OF COPPER CONTAMINATION 


Why More and More Refiners 
Use DuPont Metal Deactivator 


Refiners are becoming increasingly aware Du Pont has refinery case histories 





of the possibility of copper contamination which show how antioxidant treating 
originating from pumps, valves, conden- costs have been materially reduced 
sers and other equipment used in the man- through the use of Metal Deactivator. 
ufacture of gasoline Your Du Pont Petroleum Chemicals Divi- 


sion representative can show you instances 





Since even one part of copper in several : sais e 
i PP of savings of 35% and more. Why not 

illion pz of gz ine will affe - , Sod : = 
million parts of gasoline will affect stor contact him today for detailed informa- 


age stability adversely, more and more tion . . . and to arrange for tests on your 


refiners are turning to Du Pont Metal De- own stocks made 
activator as an economical means of coun- _ by a Du Pont Dis- 
teracting this effect. trict Laboratory? 


AEs v5 Pat OF 
Better Things for Better Living 
+ « - through Chemistry 


Petroleum Chemicals 


xidants ~ Metal Deactivator 


Make Du Pont 


E. 1. DUPONT DENEMOURS & COMPANY (INC.) 


eum Che 


Division @ Wilmington 98, Delaware 


eee ee oe ee ee = — 
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New Developments 


PROCESSING PATENTS in Processes 


and Products 


By PETER J. GAYLOR 
Editor, ‘‘The Technical Survey” 


Olefin, Diolefin Yields High 
In Non-Catalytic Process © punto oases 


TEMPE RING oe Gee } 
eas FRESH SCRUBBING 
IGH yields of light olefins and ot 
diolefins are claimed to be pro- 
duced by a non-catalytic pyrolytic 
process in a recent patent (U.S. 2,- tvaroraror 
520,149) issued to the Koppers Co 
Inc The conventional “digestive” Ce 
type of cracking is claimed to be v _ Reaction jeuanean 
wasteful of the charging stock; at 
least insofar as its conversion into 
useful and more valuable products 
(other than motor fuel) is con- 
cerned 
The patent employs what is calls ‘ 
an “explosive’-type cracking which ne 
is characterized by instantaneous ap- 
plication of a measured amount of 
heat sufficient only to accomplish 
the pyrolytic conversion Pore a FIG. 1—Flow diagram of Koppers Co.'s “explosive” type cracking process 
predetermined level. This heat is ap- (U. S. 2,520,149) 
plied to already heated stock in 
which the atomic C-C or C-H link- action chamber 43 where the se- discharged into the lower part of 
ages begin to rupture. The sudden lected portion of the primary conver- scrubber 41 in which the vapors are 
application of the additional heat sion is accomplished. After this, the counter-currently scrubbed with 
causes instantaneous rupture of the mixture is passed through the throat heavy oil to remove high boiling 
molecular linkages at their points of of Venturi mixer 44 where the par- products and tar 
greatest weakness. This rupture is tially converted hydrocarbons are ad- The gases leaving scrubber 41 
then followed by instantaneous cool- mixed with the remainder of the either can be passed through cooler 
ing of the reaction products to tem- heat-carrier gas. The resulting mix- 57, or by-passed into direct cooler 
perature levels where no further pri- ture then passes into the diverging 61 where the reaction mixture is 
mary conversion can occur cone 45 of the Venturi mixer which passed counter-current to the wash- 
By using this procedure it is serves as the second part of the re- ing menstruum introduced through 
claimed that predominantly primary action chamber 43 and in which the pipe 62 Fixed gases are bled off 
reaction products are obtained, con- remainder of the primary conversion through line 66, while the menstru- 
sisting of light unsaturates suitable as occurs. um, together with dissolved hydro- 
starting compounds in chemical syn- The reaction mixture is discharged carbons, etc. are drawn off through 
theses. In the preparation of buta- into standpipe 46 in which it is line 63 
diene, a limited digestive period fol- quenched or shock chilled to about Air for the combustion is led in 
lowing the explosive cracking can 500° F. by a spray of quench liquid through inlet 72, tank 67 and mixer 
reduce the amount of acetylenes fed in through pipe 51. The cooled where it mixes with fuel gas from in- 
present by as much as a half. Acety- vapor and any condensate formed are let 74 and tank 71. 
lene formation is troublesome in the 
subsequent purification steps and it 
seriously affects the properties of 
the synthetic rubber made 
When operating on high boiling 
feed stocks, the equipment employed 
is depicted by the flow diagram 
shown in Fig. 1. The feed, such as 
gas oil or residual charging stock, is 
pumped through line 37 into pipe still 
38 and then into evaporator 40. From 
there, the vaporized stock is fed 
through cracking coil 49 where pri- 
mary conversion to not over 40° of 
the total occurs. The vapors are 
then injected into a rapidly moving 
stream of part of the heat carrier 
gas at 50, just prior to the abrupt 
change in direction of flow, thus ob- 
taining thorough admixture, and then FIG. 2— Effect of reaction chamber 
passed through the first part of re- 


This mixture is 
charged through line 82 into surface- 
combustion burner 83 where combus- 
tion is rapid and complete Cooler 
gas, such as steam, is fed in through 
line 85 for maintaining constant tem- 
perature regulated by thermostatic 
valve 84 


The tempered heat-carrier gas 
leaves the burner through two ori- 
fices 87 and 88 which are sized so 
that the proper amount of heat-car- 
rier gas is admitted to accomplish 
the desired conversion 


Pee Cent Or Maer Jure.iee Aeromeen 
[oe oe ee 


Fig. 2 shows a graph depicting 
the per cent of the required conver- 
sion heat absorbed, above a given 
temperature level, plotted against the 
per cent of the total length of the 
reaction chamber at which the ab- 
sorption occurred. It shows that the 
length on absorption rate of heat absorption in the first 
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Processing Patents 





30°) of the reaction chamber is very 
rapid and that, as the conversion mix- 
ture nears the end of the reaction 
chamber, the rate of heat absorption, 
which is a measure of the amount 
of conversion, rapidly decreases. This 
illustrates the need for instantaneous 
and thorough admixture of oi] vapors 
and heat-carrier gas. The data indi- 
cate that ultimate yields as high as 
37 Ibs. of ethylene may be obtained 
by per 100 Ibs. of gasoline 
stock 


natural 
charging 


Extraction of Aromatics 
And Sulfur Compounds 


| N ONE of our 

(Sept., 1950, p 
cussed the use of 
for extracting 
‘and aromatics) 


earlier columns 
973), we dis- 
polyolefin glycols 
sulfur compounds 
from naphthas. A 
recent patent (U.S. 2,522,618), issued 
to Standard Oil Co. (Ind.), dis- 
closes the use of amine sulfonates 
for this purpose 


Among the suitable 
this purpose are 
of alkane 
ethylamine 
ammonium 


solvents for 
triethylamine 
acids, such as tri- 
ethanesulfonate, triethyl- 
ethanesulfonate,  tri-n 
triethyl- 
Prop 
sulfon 


salts 
suifonk 


butylamine ethanesulfonate 
amine-p-toluenesulfonate, et« 
erties of the various 


ates are given in the 


amine 
patent 
In one 
a mixture 


example given, one volume 
mtaining 0.5 volume 
ene and W.o 


jume n-heptane 


extracted with ome 
kane-sulfoni 
ne at 35 
salt layer was 1.22 volume 
l w re ered trom 
th an equal 
results showse 
ained 62 benze 
contained ts) 
extracted hydrocarbon 
sulfonat« 
into which steam or 


the amine 


luce 


Foam-Inhibited Lube Oils 


| gee eager ng of oils 
A larly of the 

has introduced 
which 


particu 
detergentized type 
foaming 
have been quite troublesome 
Many compounded oils tend to pro- 
duce stable foam than the base 
oils used in the compounding. In the 
case of airplanes making rapid climbs 
to altitudes of 40,000 ft., the water 
in the oil is suddenly evaporated 
and this tends to produce 
foaming 

One patent issued to California Re- 
search Corp. (U.S. 2,528,465) dis- 
closes that foaming can be .inhibited 
by using not less than 15° of an 
oxygenated compound such as butoxy 
phenol, hydroquinone monomethyl 
ether, engenol, guiaicol, vanillin, hy- 
droxy methoxy benzaldehyde, dim- 


problems 


severe 


174 


ethyl phenol, hydroxy 
thraquinone, etc 


The effect of 


methoxy an- 


compounding on 
foaming can be realized better by 
reference to the graphs in Fig. 3 in 
which curve A represents the foam- 
ing of an uncompounded lubricating 
oil, while curve B represents the 
foaming of the same oil compounded 
with 0.25°¢ of a 2:1 mixture of cal- 
cium alkyl phenate and calcium cetyl 
phosphate, the mixture being effec- 
tive in inhibiting oxidation and ring 
sticking It will be observed that 
both oils foam considerably at 80° F 
As temperature is increased, foaming 
decreases, but less so in the case of 
the compounded oil, and at 170° F., 
foaming begins to increase in the 
case of the doped lubricant 


It is interesting to note that cer- 
tain compounded oils which foam ex- 
cessively also develop surfaces hav- 
ing the characteristics of plastic sol- 
ids, that is, the surface is highly vis- 
cous, yields to and is deformed by a 
pressure in minimum 
yield value, but does not flow freely 
like a liquid under the force of grav- 
ity. This fact has been brought to 
light through the use of a 
pendulum 
n the oil appears to cause 


excess of a 


torsion 
A foam inhibitor dissolved 
a drop in 
viscosity of the foam surface in time 
There seems to be a correlation be- 
tween surface viscosity and foaming 
tendency 


TEMPERATURE - DEGREES FAHmENHET 


FIG. 3—Effect of temperature on foam- 
ing (U.S. 2,528,465) 


Patents Issued in December 


The following classified listing 
gives the patent number, pat- 
entee or assignee, and a brief de- 
scription of all patents believed 
to be of direct interest to the 
petroleum processing industries, 
as contained in the Official Ga- 
zettes of the U.S. Patent Office 
for December 5, 12, 19 and 26, 
Vol. 641, Nos 


Chemicals 


tandar 


rated 


Developmen 


ymers 


t 


t Ce 


pment Co.) 


Remov 
stripped 


dist 


Pebble 


& 
mn 


heat 
tion 





Processing Patents 





(Phillips Petroleum 
uorohydrocarbons 
an Cyanamid Pur U.S 


meta npurity 


Catalysts 


497 (Universa Product Miscellaneous der by 


Specialties 


2,533,015 (Standard Oi! Developr tc [8 2 2 07 . ' 


Determining 
cetoacetate herbicidal s 


stance 
(Standard ¢ pment C 


00 (Sinclair Refining ‘ 
t sulf weight 


mahogany sulfonate as rust i 
r Shell Dev 

| Development 

pment Cory 

omposit 


pment Corp 


How to Obtain Patents 

Readers may obtain copies of 
any U. S. patent from the Pat- 
ent Office at 25 cents each. Or 
patent number direct 
from the Commissioner of Pat 
ents, Washington 25, D. C 


ositior 
ean Refining C 


ying 


$840 «Sk 


ting fretting 





Lubricants 


reases 
ndard Oil Development C 
ontaining paraffin wax 

1 Development C 


SAVES TANKS -SAVES STEEL 


Having new tanks treated by NATASCO is the sure way of 
getting the ultimate in use from them over a long period of years. 
Old tanks will also give many years additional service by receiving 
the proper NATASCO treatment. NATASCO protects the steel 
surface from all corrosion. Due to the increasing shortage of steel, 
and its rising cost, NATASCO service provides substantial savings. 


SAVES OIL 


Evaporation of volatile fractions and loss through leakage has 
accounted for smaller profits in many oil firms. In most cases 
this loss could have been prevented if the tanks had been serviced 
by NATASCO. 


SAVES DOLLARS 


If you have added additional years of service life to your tanks 
and have eliminated loss by evaporation and leakage, you have 
added profits to your business. 

Wire, 
complete 


Write or Telephone for 


information on how 
NATASCO can solve your corrosion 


problems. 
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SIU OOO, y 


company 


Lease Tonk Service—West Texas Area 
Williams Construction Company 
Odessa, Texas 


California Representative 
Coast Contractors, Ltd. 
4636 E. Slavson, Maywood, Cal. 
(To obtain more 
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Double-duty 


Girbotol plant 


purifies both 
Liquid and 





hydrocarbons 





Works speak louder 
HE GIRDLER GIRBOTOL PROCESS, long famous for purifying gaseous than words 

5 Henares mixtures, is now recognized everywhere as the most 
effective method of purifying certain liquid hydrocarbons 

The modern GIRBOTOL plant shown above does both 

The liquid phase section of this plant is designed to handle 800 GAS PROCESSES DIVISION 
barrels per day of liquid hydrocarbons having a hydrogen sulphide 
content of L000 grains per 100 equivalent scr. The purified outlet 
hydrocarbon contains not more than 5 grains of hydrogen sulphide I<, ‘a CORPORATION 
per 100 equivalent Sct 

The gas phase section is designed to purify 900,000 scr per day of 
refinery gas having 4400 grains of hydrogen sulphide per 100 scr and 


LOUISVILLE 1, KENTUCKY 


ne oe : : } a . . DISTRICT OFFICES: 150 Broadway, New York City 7 
1.0°% of carbon dioxide. The outlet hydrogen sulphide content is not 2612 Russ Bidg., Son Francisco 4 
e ai . . . Ilsa 3 
> than 5 grains per 100 SCF ; practica : j e Set Tenens Side. Be 
more than 5 grains pe F and practically zero carbon dioxid DESIONERS, ENGINEERS AND CONSTRUCTORS 
Find out how Girdler can help you in problems involving the 


manufacture, purification, separation or utilization of process gases. 
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EQUIPMENT 


PATENTS 


Diaphragm Motor Coupled with 
Magnets Widens Valve Control 


= more accurate than 
simple “on-off” positioning can 
be obtained with a magnetic-operated 
valve by coupling the magnetic de- 
vice with a diaphragm motor actu- 
ator 

The handling of corrosive or toxic 
gases and liquids usually presents a 
problem in control valve operation. 
Due to the nature of such fluids, con- 
ventional pressure-responsive controls 
and valve actuators cannot be ex- 
posed to them and the valve proper 
must be sealed completely leak-proof. 

Electro-magnetic actuators can be 
and are being used for this kind of 
an operation because a magnetic 
field requires no mechanical linkage 
for its transmission through any 
permeable medium, while a mechan- 
ical linkage necessitates a movable 
element passing through a packed 
joint—a source of possible hazardous 
leakage. Unfortunately, the valve 
generally can be adjusted to only two 
positions, one maintained by a spring 
for example and the other maintained 
by a solenoid against the thrust of 
the spring. A wider range of valve 
adjustment would require very com- 
plex equipment to provide a variable 
density flux in the magnet and to 
maintain current flow over long per- 
iods of time 

A satisfactory solution is the valve 
design shown schematically in Fig. 1 


FIG. 1—Valve for hazardous fluids 
uses diaphragm motor coupled with a 
magnetic actuator (U. S. 2,533,491) 
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The valve stem 12, carrying a perma- 
nent bar magnet 16 with a plurality 
of spaced pole pieces 17 at each end, 
is placed within a leak-proof housing 
14. The housing is constructed of a 
thin, preferably non-magnetic mate- 
rial, inert to the fluid in the conduit 
13. Magnet 18 is supported by rod 
20 connected to and driven by a con- 
ventional diaphragm motor 21 

Thus, as control line pressure 
fluctuations flex the diaphragm, mag- 
net 18 makes corresponding move- 
ments. The magnetic field between 
18 and 16 is of such strength that 
movements in 18 will be followed by 
proportional, and in some cases equal, 
movements in magnet 16. <A simple 
arrangement to indicate valve posi- 
tion is provided by an additional 
magnet 22 riding on valve stem 12, 
and its companion magnet 25 serving 
as a dial pointer on scale 27. 

U. S. 2,533,491, issued December 
12, 1950, to Jerome B. McMahon and 
Thomas A. Abbott, assignors, by 
mesne assignments, to the United 
States of America 


Rotary Pump Seal Is Made 
Integral with Impeller Hub 


A ROTARY pump design has been 
developed which provides a com- 
bination pump impeller and fluid seal. 
It is shown in partial section in Fig 
2, the main pump housing being de- 
signated as 1 and the drive shaft 
as 5. 

Impeller 8, preferably made of syn- 
thetic rubber or other resilient mate- 
rial, has blades or vanes 9 extending 
outwardly from the hub section 10 
The interior of the pump housing 1 
is provided with an annular groove 
12 in the end wall adjacent the end 
wall portion 11 of impeller hub 10, 
and concentric with shaft 5. A seal- 
ing face 13 in groove 12 tapers ra- 
dially inwardly toward impeller 8 
Integrally formed with hub 10 is a 
resilient, axially-projecting, annular 
sealing flange 14, which tapers to a 
feather edge inside groove 12. 

The sealing flange 14 has a normal 
diameter less than the maximum and 
greater than the minimum diameter 
of the face 13. The free end of 


Brief Reviews of 
New Inventions 
in Equipment 


flange 14 therefore is stretched over 
face 13 as it rides on it. Pressure of 
fluid inside the pump chamber adds 
to this frictional engagement, im- 
proving the fluid seal. 

U. S. 2,533,399, issued December 
12, 1950, to Harry J. Sadler and 
Ernest E. Cook, assignors to Hypro 
Engineering Co., Minneapolis, Minn. 


FIG. 2—Combined impeller and fluid 
seal for rotary pumps (U.S. 2,533,399) 


Porous Metal Skirt Improves 
Contacting with Bubble Caps 


IMPROVED VAPOR-LIQUID CONTACT in a 
fractionating column can be obtained 
with a recently patented bubble cap 
design, it is said. The bubble cap 
utilizes a finely porous material for 
the submerged skirt portion instead 
of the conventional serrated bottom 
edge construction 

The prevalent use of teeth around 
the bottom edge of a bubble cap 
serves to divide the vapor into small 
streams which promote intimate con- 
tact between the vapor and the liq- 
uid on the tray. Use of a porous ma- 
terial, preferably a sintered mass of 
powdered metal or alloy, with an 
average pore size in the range of 
50-300 microns, is claimed to pro- 
mote more efficient vapor-liquid con- 
tact. The vapor passes through, with 
no excessive pressure drop, in ex- 
tremely divided streams so as to form 
correspondingly small or minute bub- 
bles in the liquid. Thus, a maximum 
of surface contact between the two 
phases is obtained. 

U. S. 2,518,746, issued August 15, 
1950, to Clyde L. Blohm and Ralph 
M. Young, assignors to the Fluor 
Corp., Los Angeles, Calif. 

See December Patents List, page 179 
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... REFINERS CAN BLEND MORE 
NORMAL BUTANE IN CATALYTIC 
GASOLINE PRODUCED OVER 
FILTROL* NATURAL CATALYST. 
...THIS MEANS LESS EXCESS 
BUTANE, MORE OCTANE BARRELS 
Sint ieee OF GASOLINE, GREATER PROFITS. 


FILTROL CATALYSTS 





1. HIGHER OCTANE BARRELS 
2. HIGH BUTYLENE YIELD 
Low COST 
SULPHUR RESISTANT CATALYSTS 
FASTER REGENERATION RATE 
VARIED PLANT FACILITIES 
7. TECHNICAL SERVICE 
UNIFORMITY FILTROL CORPORATION 


TTRITI AT 
a oth aie OFFICES: 727 WEST SEVENTH ST., LOS ANGELES 17, CALIFORNIA 


PLANTS: VERNON, CALIF.; SALT LAKE CITY, UTAH; JACKSON, MISS 


CATALYSTS ano ADSORBENTS 
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Patents Issued in December 


The following classified list- 
mg covers patents issued during 
the month of December, 1950, be- 
lieved to be of interest or value 
to petroleum processing or han- 
dling operations 


Catalytic Reactors 


4 (Westerr re 


Processing, general 


Hyd 


Instruments 


35,617 
valve me 


Tanks 
2,532,854 (Hammond 
132.940 (Sun O , quid » “Ve " age tank of flat 


2,533,411 (Minneapo I eywe t 1 t and dome roof type 
( Elect 


r roportior ntr r 2,533,041 (Hammond 
bracing for juid stor 


he undergr 


Tools 
dable j 
zg © >= Appar 
tube seats 
Pumps and Compressors 
2.5 92 (Johr N fir ° R 


252 N H kley tary 


nd 
ind 


Rotary vI 
Gaskets and Packings 
2.533 Engrg. Ce 


gear type meter 


Valves and Fitting Fire Extinguishers 


2.946 (F. H. Rogers, Kenley, England 2,533,685 (Stop-Fire, Ir 
Sampling device, mor t t e nich tne ng 
n vesse 

Spec 
tingu 
x 


Miscellaneous 
2.532, 587 \lexander 
; i at 1 pipe 





il 


l 


D 


more 
only 5 


on 85 





Producers 
of 
QUALITY 
Specialized Process 


EQUIPMENT 
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ture. His entire process depended completely 


Could we do it? 


== “That Pritchard Tower Is Sure Doin’ A Job 


For Us” — Says Refinery Superintendent. 


We got a tough assignment back in ‘49. Our above was put into operation 
customer needed a tower which would cool 
than 4,000 gallons of recirculating 
water per minute from 105° down to 85° F., 


Today, according to the plant superintendent, 
this tower is consistently equalling or exceed 
ing the design performance in accordance with 
the test procedures outlined by the ASME, 
with the operating crew taking their own 
test readings. 


above the ambient wet bulb tempera 


water—there could be no excuses! 


Why don't you, too, find out about the ad 


We could, and we did. A few months later vantages of using Pritchard Cooling Towers 
the Pritchard series “J Induced Draft Cool in your plant? Consult your nearby Pritchard 
ing Tower with separate coil shed pictured representative for full information 





EQUIPMENT DIVISION 
® Write for 


Jule, | ¥ LsCo. Bulletins 


Dept. No. 114 908 Grand Ave., Kansas City 6, Mo 





District Offices: HOUSTON e ST.LOUIS e« CHICAGO e PITTSBURGH e TULSA e NEW YORK 
Representatives in Principal Cities from Coast to Coast 
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w- 
4 \~ 


(om Pre-Molded Neoprene Diaphragm, with 


rolling action. Eliminates wrinkling or 


buckling . . . responds to slightest change 
| THIS FEATURE 3 in signal air pressure . . . withstands ex- 
cessive pressures ...available with cotton 
or nylon reinforcement . . . permits use of 


OF THE gas as actuating medium. 
HONEY WELL 


Duplex Upper 
Stem Guide 





* Compare the diaphragm as- 

sembly of this valve with that 

of any other wide band propor- Packless 
tional type. Look at it closely ... Z 

study it feature by feature. | Sei Bellows Seal 


Then check the other features of 
the valve . . . the Duplex Stem 
Guide, the One-Piece Bonnet, the 
Packless Bellows Seal, the Safety 
Stem Lubricator, the wide vari- 
ety of discs, the easy reversibility 
in the field from direct to reverse 
acting, or vice versa. 





Your comparison will prove that 
the Honeywell Series 700 has all 
the features you look for in a fine 
valve. 


It’s available in a wide range of 
styles and sizes. For detailed in- 
formation, write for a copy of 
Bulletin 750 or call in your local 
Honeywell engineer . . . he is as 
near as your phone. 


MINNEAPOLIS-HONEYWELL 
REGULATOR Co., Industrial Divi- ope 
sion, 1910 Windrim Ave., Phila- Seventy 
delphia 44, Pa. Offices in more in the Field 
than 80 principal cities of the ; 

United States, Canada and 

throughout the world. 


Honeywell 


VALVE PRODUCTS 
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NEWS OF SUPPLIERS 


Cooling Tower Group Organizes 
Seven engineering firms and man- 
ufacturers have organized The Cool- 
ing Tower Institute, with headquar 
ters at Room 302, LaSalle Bidg., 8 
East Ninth St., Kansas City 6, Mo 
Member companies, their present del 
egates, and Institute officers elected 
for the first term are 
J. F. Pritchard & Co., 
Kelly (President, CTI) 
The Fluor Corp. Ltd., J. R 
(First Vice President, CTI) 
Foster Wheeler Corp., J. A 
(Second Vice President, CTI) 
The Marley Co. Inc L. T. Mart 
Secretary-Treasurer, CTI) 
Hudson Engrg. Corp., N 
Bach (Delegate, CTI) 
Lilie - Hoffmann 
Pr. RR 


taymond C 
Fluor 


Brown 


B. Lau- 


Towers 
(Delegate 


Cooling 
Hoffmann 


>. H. Wheeler Mfg. Co., H. R 
Baker, Jr. (Delegate, CTI). 
Objectives of the newly-formed In- 
stitute are to 
1—-Encourage all efforts, govern- 
mental and private, toward conserva- 
tion of water as America’s No. 1 nat- 
ural resource 
2—Support co-operative research 
toward improving the technology, de 
sign, and performance of industrial 
water cooling equipment 
3—-Coordinate recognized engineer- 
ing groups in developing standard 
ized testing procedures acceptable to 
manufacturers, users, and technical 
groups 
1-—Establish 
of construction 
5 Accumulate technical data of 
interest to both manufacturers and 
industrial water 


minimum standards 


users of 


cooling 
equipment 


Rockwell Buys Pittsburgh Valve 


tockwell Mfg. Co. has purchased 
for approximately $3 million the 
Pittsburgh Valve and Fittings Divi 
sion of the Pitcairn Corp., and the 
Pittsburgh Valve and Fittings Corp 
a subsidiary of the Pitcairn 
Manufacturing facilities and 
pal offices of the valve concern ar¢ 
Ohio. Company-owned 
were also 


Corp 
princi- 


n Barberton 
warehouses acquired in 
Kansas City and Houston Leased 
warehouses are maintained in Chi- 
cago and New York 

The plant in Barberton is located 
ym a <38-acre tract and 
100,000 sq. ft. of floor area 
with the plant 


embraces 
Included 
facilities is a valve 
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castings foundry Personnel total 
between 700 and 800 employes. Rock- 
well plans ultimately to employ 2000 
The plant will be operated as one of 
Rockwell's meter and valve divisions 
under the direction of L. A. Dixon, 
vice president 

J. A. Strachan, general manager of 
sales of Pittsburgh Valve will con- 
tinue in that capacity as will all 
district managers and a sales staff 
of 25 people. Mr. Strachan was pre- 
viously with Kerotest of Pittsburgh 
and Weatherhead Co., Cleveland. 


Monsanto Increases Additives Staff 


J. Paul Ekberg, Jr., of St. Louis, 
has been appointed to fill the newly- 
created post of assistant manager 
of petroleum chemicals, Monsanto 
Chemical Co., Organic Chemicals Di- 
vision. In this new assignment, Mr 
Ekberg will assist J. W. Newcombe 
manager of the department sinc 
1944, in handling the sales of lube oil 
additives 

With Monsanto since 1940 when he 
was graduated from Yale with a B.E 
in Chemical Engineering, Mr. Ekberg 
was employed as an analytical chem- 
ist and production supervisor prior 
to entering sales in 1946 


Fisher Scientific Opens in Washington 


A new distribution plant to serve 
stocking, shipping, and repair 
center for the Atlantic Seaboard area 


as a 


MAILING OPERATIONS in Fisher 


Scientific’s new 


Manufacturers 
Distributors 
Engineering Firms 


has been opened by Fisher Scientific 
Co. in suburban Washington D. C. at 
7722 Woodbury Drive 

A unique feature of the new plant 
is a demonstration laboratory for 
laboratory personnel in the area who 
may wish to examine instruments 
and equipment uncer actual use 
Over an shelving is avail- 
able in the air-conditioned building 
for the storage of laboratory appar- 
atus, instruments, and chemicals. 


acre of 


American Cy Names President 


Raymond C 
Gaugler, a direc- 
tor since 1929 
and executive 
vice president 
since 1947, has 
been elected pres- 
dent of Ameri- 
can Cyanamid 
Co. He 
the late William 
B Bell, who died 
suddenly on De- 
cember 20, 1950 
Mr. Bell has been 


succeeds 


Mr. Gaugler 


1922 

Mr. Gaugler has 
with the Cyanamid organization since 
1917 when he joined as a member of 
the accounting department, in which 
activity he advanced, becoming treas- 
urer of the company in 1929. In 1939 
he was made vice president in charge 


president since 


been associated 


distribution center 


Washington, D. C. 














How to avoid heavy losses 
when you are storing light hydrocarbons 


The first principle to follow is: don’t store 
them in tanks operating at atmospheric pressure. 
If vou do, large quantities of vapor will be lost 
to the atmosphere. 

To avoid heavy losses due to venting, you must 


use a tank designed to resist internal pressure. 


And —when it comes to picking pressure tanks 
the Hortonspheroid merits your consideration on 
several counts. 


First. the Hortonspheroid reduces heavy losses 
often caused by filling, breathing and boiling. 
No evaporation loss can take place as long as 
the internal pressure does not exceed the relief 
valve setting. 


Second, the spheroidal form uses steel more 
effectively than would a cylindrical tank built 
for the same pressure. 


Third. by reducing venting. the Hortonspher- 


oid protects you against the danger of heavy 
losses due to fire. 








ANE 





The operating pressures now available for the 
smooth Hortonspheroid (illustrated) range from 
5 to 100 Ibs. per sq. in. For the noded type, they 
range from 5 to 20 Ibs. per sq. in. 

The chart at right makes it easy for you to de- 
termine the storage pressure required for many 
light hydrocarbons. Locate, at the bottom of the 
chart, the vapor pressure of the hydrocarbons you 
plan to store. Draw a line vertically until it in 
tersects the maximum surface temperature line. 
Read at either side of the chart the storage pres 
sure required in lbs. per sq. in. 























COSIKNY 


Note that the maximum storage pressure shown 
on the chart is 100 Ibs. per sq. in. The smaller 
sized Hortonspheroids can be built for pressures 
as high as 100 Ibs. per sq. in. Hence, you may 
use Hortonspheroids or Hortonspheres—which- 
ever you desire—-for any hvdrocarbon covered 
by this chart. 

Bulletin E describes the selection of proper ca- 
pacity and operating pressure of the Hortonspher 
oid in greater detail. Write for a copy. 












































fhove One of four 30000-bbl. Hortonspheroids de 
signed for 40 lbs. per sq. in. operating pressure at the ° ” « sed aa . 00 


Wid-Continent Petroleum Corporation refinery in West 
Tulsa. Oklahoma 


CHICAGO BRIDGE &« IRGN COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 
Atlanta 3 2103 Healey Building Detroit 26 1532 Lafayette Building Philadelphia 3 1630—1700 Walnut St. Building 
Birmingham 1 1527 North Fiftieth Street Heuston 2 2130 National Standard Building Salt Lake City 4 530 West 17th South Street 
Boston 10 1029—201 Devonshire Street Havana 402 Abreu Building San Francisco 4 1559—200 Bush Street 
Chicago 4 2114 McCormick Building los Angeles 17 1526 General Petroleum Building Seattle 1 1330 Henry Building 
Cleveland 15 2215 Guildhall Building New York 6 3310-165 Broadway Building Tulsa 3 1620 Hunt Building 
REPRESENTATIVES AND LICENSEES 
Horton Stee! Works, Fort Erie, Ontario, Canada Compagnia Tecnica Industrie Petroli, Rome, Italy 
Ateliers et Chantiers de la Seine Maritime Paris, France Whessoe Limited, Darlington, England 
Constructions Metalliques de Provence, Arles-sur-Rhone, France Motherwell Bridge & Engineering Company, Limited, Motherwell. Scotland 
Chicago Bridge & Iron Compony, Ltd, Apartado 1348 Caracas, Venezuela Comprimo N. V., Amsterdam-O, Netherlands 
Sociedade Chibridge de Construccoes Ltda., Rio de Janeiro, Brazil 


VAPOR PRESSURE AT 100 DEGREES FAHRENHEIT POUNDS PER SQUARE INCH 4@5QLUTE 
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finances, which position he held 
until being made executive vice presi- 
dent. He is a director of several firms 
associated with American Cyanamid, 
including Jefferson Chemical Co., 
In Southern Alkali Corp., South- 
ern Minerals Corp., and a number of 
others 


Cooper-Bessemer Elects Cooper 


Charles G. Coo- 

oe manager of 

oo} er-Besse- 

mer'’s Washing- 

ton office, has 

been elected a 

vice president. A 

director of the 

company since 

1945, he has been 

responsible for 

the sales and 

servicing of gov- 

ernment diesel 

and gas engine 

contracts, as well as all direct rela- 

tions between the company and gov- 

ernment agencies 

Son of the late C. G Cooper, for- 

mer president, and grandson of Elias 

Cooper, one of the founders of the 

firm, Mr. Cooper is a 1926 graduate 

of Sheffield Scientific School of Yale 

University. He worked as a field serv- 

ice and sales engineer for the com- 

pany and its subsidiaries until 1933, 

when he established and became 
manager of the Washington office 


Armour Expands Engine Laboratory 

A 30% expansion of laboratory fa- 
cilities for engine, lubricant, and heat 
transfer projects has been announced 
by Armour Research Foundation of 
[llinois Institute of Technology to fill 
the demands for research in the gas- 
oline and diesel engine fields. 

Approximately 1800 sq. ft. of floor 
space has been added to house a new 
200-300 hp., Sprague-type electric dy- 
namometer, fuel metering and weigh- 
ing equipment, air metering equip- 
ment, recording temperature instru- 
mentation, and additional specialized 
equipment. 


Burgess-Manning Opens in Dallas 

R. L. Leadbetter, vice president, 
Burgess-Manning Co., has_ been 
placed in charge of the new Dallas 
headquarters division, just estab- 
lished to handle sales, engineering, 
and development in the petroleum 
industry, including refining, gas 
transmission, and the petro-chemical 
fields. Petroleum industry use of 
snubbers to muffle exhaust and air 
intake noise on internal combustion 
engines and to prevent oscillation of 
gas and air lines has become wide- 
spread in recent years 

Assisting Mr. Leadbetter at Dallas 
are S. G. Paddock as manager of 
sales, A. P. Gallagher as engineering 
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DW ser centrifugal pumps are proportioned 
in size to their duties, costs are kept to a 
minimum, Eastern Industrial Pumps do an 
efficient job. Weight, space, power, and costs 
are reduced. Heavy-duty application with 
trouble-free performance is yours with mini- 
mum operating costs. 


FREE Eastern Centrifugal Pump 


Catalog 100. 12-page, 2-color cata- 
log offers engineering data, charts 
and illustrations, packed with help- 
ful suggestions. 


Write Dept. AG today. 





INDUSTRIES, INC. 
296 ELM ST., NEW HAVEN, CONN. 














IT PAYS in MANY WAYS 


To use Durametallic 
the packing that is 
custom-built for your 
particular need. Dura- 
metallic packing pro- 
vides better sealing, 
longer runs and less 
friction on your rods, 
shafts and stems. 


Write “Today 


For File No. DMPP covering Dura- 
metallic and Dura Plastic Fackinys 


DURAMETALLIC CORPORATION 


KALAMAZOO MICHIGAN 


MANUFACTURERS OF METALLIC and SEMI-METALLIC PACKINGS 


ROTARY MECHANICAL SEALS and PACKING TOOLS 
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ALCOA 
ACTIVATED* ALUMINA 
dehydrates AIR and liquid PROPANE 


for the Texas Natural Gasoline Corporation 
at Wimberly Plant, Tye, Texas 


Ww The propane towers shown in the nenges dry approximately 
30,000 gallons of propane daily to a « I 


y ew point of minus 


+7 Phe air drying towers dehydrate approximately 43,000 cu. ft. of 


air per day to a dew point of minus 20 


(pe rated since October, 1948. these 
two units show the dav-in-day-out 
dependability of ALCON 


Alumina a desiecant that can be 


fetivated 


reactivated an almost unlimited 
number of times without appreciable 
effeet on its moisture adsorption éfh- 
ciency. Alumina particles are strong 

do not break down on repeated 
eveles of saturation and reactiva- 
tion. Neither liquid water nor wet 
steam causes disintegration. 


ALCON 


only dries liquids and air but also 


fetivated \lumina not 
dehyvdrates gaseous hydrocarbons to 
lower dew points than any other 
commercial adsorbent. 

If vou want to take advantage of 
the economies ALCOA fetivated 
Alumina offers as a drying agent. 
write to: ALUMINUM Company of 
Awerntca. Cuewicats Division, 
6166 Gulf Bldg.. Pittsburgh 19. Pa. 


*Keg. 1.M., 


fluminum Co. of America 


ALUMINAS and FLUORIDES 


ACTIVATED ALUMINAS - CALCINED ALUMINAS + 


ALCOA 


HYDRATED 
LOW SODA ALUMINAS 
DIUM FLUORIDE + SODIUM 
FLUOBORIC ACID + CRYOLITE GALLIUM 


ALUMINAS + TABULAR ALUMINAS + 
ALUMINUM FLUORIDE - 
ACID FLUORIDE + 


(To obtain more data on advertised products see page 


200) 
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assistant, together with the neces- 
sary additional personnel to complete 
this facility 


Arnall Heads Lunkenheimer 


Paul M. Arnall 
who joined the 
Lunkenheimer 
Co. a year ago as 
first vice presi- 
dent and general 
manager, has 
been elected pre 
ident He suc- 
ceeds Frank P 
Rhame, affiliat« 
with Lunkenhei 
mer for 32 year 
Mr. Arnall and president 
since 1945 Mr 
Rham who re red, will contin 
as a director an 1 an advisory and 
consulting 2 


to Lunkenheimer 
f executive vice presi- 
Injector Co Wads 
here he had been in 
1938. Before that 
associated with Graton 
Worcester, Mass., in 


s for 18 years 


Judge Appointed Sales Manager 
James H. Judge 
has been named 
sales manager of 
the gasoline, oil, 
and industrial 
Ce fo meter line for 
. , Rockwell Mfg 
4 Co., Meter and 
Valve Division, 
~~ with headquar- 
/ ’ 4 ters in Pitts- 
burgh. Mr. Judge 
a : comes to tock- 
Mr. Judge well from New 
York where he 
was assistant general sales manager 

for Neptune Meter Co 

He had been associated with Nep- 
tune since 1923 in various sales ca- 
pacities in the South and Midwest 
The word “meter” apparently struck 
a responsive chord early in Mr 
Judge's life He married Mary §S 
Van Meter of Decatur, Il., in 1920 


Personnel Changes 


Catalytic Construction Co.—H. J 
Monnik, chief engineer, will be proj- 
ect director of the new Atomic En- 
ergy Division, which is undertaking 
the design of a new uranium ore re- 
finery for the New York Operations 
Office of the U. S. Atomic Energy 
Commission. Estimated completion 
cost of the refinery is $10 million. Lo- 
cation has not as yet been deter- 
mined 

Mr. Monnik has been identified 
with the development of Houdry 
catalytic cracking plants since their 
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No More Frozen or Galled STUDS 


(even at 1800 F:!) Try this Amazing 
Money Saver. 


CUT costly stud breakage, 
heater dismantling time, 


pitting of metal surfaces! HB\) Td 
We'd like to send you a free a |-TEMP 
sample of the new Fel-Pro C-5 


‘Hi-Temp” ThreadCompound 


to try on your toughest thread TH * EA D) 


compound problems, includ- 

ing alloy and stainless steels. COMPO N D 
Then you can see the anfazing, U 
money-saving results bein - “ae? ae . 
ied by the nation’s icone Eliminates Pitting of Stain- 
refineries, utilities and process less and Alloy Steels at all 
industries. Fel-Pro’s exclusive Temperatures! 
Colloidal-Copper formula 

keeps metal parts separated, 

regardless of temperatures. Its 

neutral action solves the alloy and stain- 

less steel pitting problems. One utility 

company reports that heater dismantling 

time has been cut from two days to four 

hours, by the use of Fel-Pro C-5 “Hi- 

Temp”. Why not see what “Hi-Temp” 

can pa for you... get your free sample 

and complete data sheet—write today! 


FELT PRODUCTS MFG. CO. 


1531 Carroll Avenue, Chicago 7, Illinois 








ONLY ONE movine Part... 


A small, stainless steel valve thot floats on the condensate 
lood... keeps maintenance at a minimum. Continuous dis- 
charge under heavy loads, frequent under light loads, gets 
equipment hotter, sooner and keeps it hot. Over 600,000 
Yarwoys already installed. Sold by distributors throughout 
the world. 


Wilt U RY 3 
STEAM 
~) TRAP 


YARNALL-WARING CO. 153 meRMAID AVENUE, PHILA. 18, PA, 
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You do it less often 





. by using Dependable Quality 
CRANE VALVES 


That’s: why 
more Crane Valves 
are used 


than any other make 


...this valve likes tough throttling jobs 


—And for durable, maintenance-free 
service, it’s typical Crane quality. The 
plug-type disc and seat construction in 
Crane No. 14'2P’s utilizes the tough- 





est combination of metals found in 
150-Pound brass valves. Extra wide 
seating surfaces give high resistance to 
damage by “wire drawing” or foreign 
matter. Crane disc taper is precisely 
correct for accurate flow regulation. 


Whether you need throttling valves or any 
other type, you'll pay less in the long run 
by insisting on Crane Quality. Get a dem- 
onstration by your Crane Representative. 


CRANE CO., General Offices: 
836 S. Michigan Ave., Chicago 5, III. 
Branches and Wholesalers Serving All Industrial Areas 


VALVES * FITTINGS * PIPE * PLUMBING * HEATING 
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pilot plant stage in 1935. With Cata- Inc.—Robert E. Mason has been ap- ‘achievement in the field of steam” 
lytic Construction since its forma- pointed director of mobilization plan- at a joint meeting of the Neewcomen 
tion in 1946, he was with the Sun ning, and Leslie T. Willard is works Society and the Franklin Institute 
Oil Co. engineering department for manager for the combined Bridge- in honor of Benjamin Franklin's 
15 years previously port and Stratford, Conn., plants birthday, January 17, in Philadelphia 


Hobart Bros. Co._Clyde P. Whit- Bysen Sactsen Co.—Dean De Graf- 


fenreid, who joined the company in Expansion, Transition 
mire has been appointed special fac- = . : ; : . . 
1947 as a test engineer, has been General Controls Co., Glendale 
tory representative. He is located at . 
De ae C of aca a appointed district sales engineer for Calif., is planning expansion into the 
1812 North Boston Place, Tulsa 6 Test , T 
the Tulsa office Midwest. The company has just com- 
pleted the purchase of a 41!2-acre 
Babcock & Wilcox Tube Co.-_Isaac site in Skokie, Il, a few miles north 
Harter, chairman of the board, was of Chicago, for the construction of a 
awarded the Newcomen Medal for new factory and warehouse. Actual 


Okla. He served A. O. Smith Corp 
for five years as field welding engi- 
neer, and prior to that was with 
3echtel-Price-Callahan and White 
Horse Refinery in Canada as welding 
superintendent 





Houdry Process Corp.——Dr Sol 
Weller, formerly of the U. S. Bureau 
of Mines, Pittsburgh, has joined the 


staff at Marcus Hook as senior re- How to improve 


search chemist 


+ 
Babcock & Wilcox Co.—-S. T. Mack- Operating 
enzie, head of the Philadelphia office, 
has been appointed to the newly cre- ee 
ated post of sales manager, and will Efficiency 
headquarter in the New York offices 
R. W. Buntin will become district 
sales manager of the Philadelphia of- 
fice to replace Mr. Mackenzie 


Conoflow Corp.—John C. Koch has 
been named vice president in charge 
of sales. With the company since 
1945, he had been acting in the ca- 
pacity of general sales manager until 
his recent promotion 


General Chemical Div., Allied 
Chemical & Dye Corp._-Mark M 
Biddison, with the organization for 

years and vice president since Efficient operation of cooling water systems—condensers, 
1947, has been advanced to the posi- . 
tion of executive vice president. Hé heat exchangers, coolers, piping, etc.—demands that 
will continue being located at the cleaning, maintenance, and replacement-of-service losses be 
main offices in New York 
reduced to a minimum. One of the major factors in 

Cooper-Bessemer Corp. Walter H é ; 
Straemer. who has been sasociated improving operating efficiency is an adequate cooling 
with the firm’s development work in 
nodular cast iron, has been appointed 
to the field sales and service offic« 
in San Francisco BETZ is an organization of engineers and chemists 


water conditioning service. 





i ing i i Tate) t : 
A. O. Smith Corp—A. G. Hend- specializing in the solution of all industrial water problems 


rickson joined the firm as welding 
equipment sales manager, under 
Welding Division Sales Manager L. F conditioning service scientifically correct, complete .. . 
Vonier, who until now had actively 
managed sales of both electrodes and 
machines. Mr. Hendrickson came to 
Smith from the Harnischfeger Corp 
where he was assistant manager of W.H. & L. D. BETZ, Gillingham & Worth Streets, 


the welder sales division 
Philadelphia 24, Pa. 


Over two decades of experience have made Betz water 


economical. Our nationwide staff of engineers welcome 


the opportunity of discussing your water problems. 
Oil Well Supply Co.—-M. F. Hazel 


has been named director of engineer- 
ing, and Alex Quayle chief engineer 
in charge of all product design for 
this U. S. Steel Corp. subsidiary 
They will be located at the firm's 
home offices in Dallas, Texas. 


Consolidated-Ashcroft-Hancock Di- COOLING WATER CONDITIONING - BOILER WATER CONDITIONING 
vision; Manning, Maxwell & Moore, 





PETROLEUM PROCESSING, February, 1951 (To obtain more data on advertised products see page 200) 








— News of Suppliers 





Nicholson Makes : arly in 195 
juilding will begin early in 1951, it is 


Freeze-Proof Steam Traps gon a factory branch sales 


office was opened in Indianapolis at 
1035 North Pennsylvania St. Rich- 
for Every Plant Use ard H. Weber has been named to 
manage the new office, which will 
Because they drain completely when cold, these four types of Nichol- cover territory formerly serviced by 
‘ ‘ eC ago and S$ suis offices 
son steam traps are positively freeze-proof. Can be freely installed ae Cage ont St. Lees em 
outdoors. Universally recommended for use 
: : . : ie we? . we Childers Mfg. Co. plans the c 
in lines which need not be in continuous use — a See ee ae 
. struction of a new factory buildin 
during cold weather, because they are : ; 


in Houston. The structure will be 
freeze-proof and because their 2 to 6 clear-span building containing 35,000 
times average drainage capacity results in => sq. ft. of floor space and is expected 
_— h : ‘ q to cost about $150,000. The company 
inimum heat-up time. The fabricates industrial pipe jacketing 
and other aluminum products in two 
Nicholson traps TYPE A F plants in Houston now 


also notably fa- | ac 





non-air-binding feature of 


cilitates steam ‘ ' B Air Reduction Co., Inc., is begin 
’ * ning construction of a new manufac- 
transfer in severe , Four types: size turing plant of approximately 272.- 
4” to 2”; press 000 sq. ft. on a 25-acre plot in Union 
to 225 Ibs Mm. 2 The new facility, providing 
for the employment of close to 800 
—— TYPE AU BULLETIN 450. will manufacture the company’s line 
HIGH-PRESSURE FLOATS — Stainless, monel, steel or of welling equipment and supyiics 
plated steel. Welded. In all sizes and shapes; for The plant, of brick and steel con- 
operating mechanisms and as tanks or vessels. 2-day struction and all on one floor except 
delivery. BULLETIN 650 for 18,000 sq. ft. of office space, will 
be located on property adjacent to 
the main line of the Lehigh Valley 
Railroad and within close proximity 
to U. S. Route 22 and N. J. State 
Highway 29. General contractor is 
David O. Evans of Hillside, N. J., 
° ’ Yeu who expects to have the plant ready 
Pritchard S z for occupancy early this coming 
spring 


Pw . * x 
Type E Quintair Sterling Electric Motors, Inc., with 


executive offices and main plant at 


AIR COOLED Los Angeles, has acquired an 11- 


acre site in Van Wert, Ohio, for the 


HEAT EXCHANGER construction of a branch plant to 


serve its mid-western and eastern 


weather. 














business. The company also operates 


; ; plants in Hamilton, Ontario, and 
For Low Cost, Efficient Cooling or ee ena 
Condensing of Liquids, Gases or Vapors 


@ Lower Operating Costs @ Higher Efficiency 
@ Fewer Parts to Assemble 


@ Lower Maintenance Costs 
@ Lower Installed Cost nt & 
V7 — 
3 
- s 





@ Many Industrial Uses 


Other types of Quintair* units also 
available to meet your requirements 


Write for FREE Bulletin No. 11.0.080 


“Registered Trade Name 
EXCHANGERS 





EQUIPMENT DIVISION 


iePritchard :(:. 


Dept. No. 8 908 Grand Ave., Kansas City 6, Mo 





UALITY sas 

Specioliced Process District Offices I'm getting sick and tired of operat- 

EQUIPMENT CHICAGO + HOUSTON« NEW YORK « PITTSBURGH «TULSA « ST. LOUIS ing an asphalt cooker without fool- 
Representatives in Principal Cities from Coast to Coast proof combustion safeguards.” 
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WHY 
Mdled, 


SYNTHETIC 
“FLUID” CRACKING CATALYST 


WARRANTS 
SERIOUS 
CONSIDERATION 


Here are typical physical and chemical properties of Nalcat 
which increase catalyst efficiency in “fluid” cracking units: 
NALCAT NALCAT 

UNIFORM PARTICLE SIZE Grade 1 Grade 2 
Typical porticle size distribution, percent by weight: 
By Screening Method: 

Jo Thru 40 Mesh (420 Microns) 100 100 

Jo Thru 100 Mesh (149 Microns) 100 100 

Jo Thru 200 Mesh ( 74 Microns) 90 70 
By Sedimentation Method 

Jo Total Minus 40 Microns 45 35 

Jo Total Minus 20 Microns 16 10 

Jo Total Minus 10 Microns 4 3 
Average Particle Size, Microns 43 56 


CHEMICAL PURITY 

Typical analysis by weight percentage, dry basis: 
Loss on Ignition 6.0 
Alumina as Al,O, 13.5 
Iron as Fe 035 
Sodium as No,O 015 
Sulfates as SO, 35 
Calcium as CaO Trace 


@ HIGH activity 
Typical analysis, U.O.P. weight basis 100 
Apporent bulk density Al 


CATALYST DIVISION—NATIONAL ALUMINATE CORPORATION 


The three outstanding char- 
acteristics of Nalcat Silica- 
Alumina Catalysts listed at 
left tell their own story to 
petroleum research and re- 
finery production men. Excel- 
lent fluidity of Nalcat is a 
result of cutting down the 
percentage of coarse particles 
to a minimum...Loss of fresh 
Nalcat is very small because 
of the low percentage of fines. 

Write or call for complete 
data about Nalcat for use in 
your “fluid” catalytic cracking 
unit. 


4003 West 71st Street » Chicago 29, Illinois 


u 
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QUESTIONS and ANSWERS 





Gasoline and Cycling Plant Operation 


Conducted by DAVE THORNTON 





Maintenance and Inspection Most of the Questions and important services will permit; the 
Of Cc li T A dh upper portion of the louvered area 

ooling towers nswers presente ere were may be covered, and some of the 
transcribed from wire recordings cells may be shut down and water 


What are the recommended prac- made by Petroleum Processing at flow to tower decreased 
tices for cooling tower mainte- I l ) > é 
: : f ice should form on louvers and 
‘ ean ¢ ‘ ti » vor m - 
nance and inspection? arious meetings—the NGAA an filling, one or more of the following 


nual meeting at Ft. Worth, the methods of removal may be used 

, ee of ro ndations could NGAA regional meeting at 1. Reverse (for a limited time) the 
ve Written on starting-up, operating . f the mo ow- 
maintaining and shuttin jown water Amarillo, and the Instrumenta- teayssngheaonagir rae anal vane Sager 
i alning é CtiIng aC at E 3 ing the warm air backwards and out 

cooling equipment to obtain maxi tion Symposium at Texas A & M through the louvers 

mum results under varying load con A . : 

Sieemen seni aioe te aan “i ‘ College. Publication is made 2. Shut down some fans completely 

ditions and changing ee r : z o a : 

possible through the cooperation but do not shut off the water. 


The best operating results will be 
Cover upper portion of louvered 


obtained when the distribution sys- of the various authorities partici- - 
tem and catch basin are kept free pating 


of scale, algae and dirt Mechanical Maintenance 








Some scale-forming materials are A regular schedule should be set 
found in practically all water; thos« up for mechanical maintenance as 
being the most troublesome normally suggested in Table 1. The tower 
are calcium and magnesium carbo- ter quantity. When a condenser be- should be completely shut down if at 
nates. This scale can be reduced or comes badly scaled, water quantity all possible 

prevented by softening the make-up circulated is frequently retarded and 3all-bearing motors should be 
water with lime and soda-ash, zeo- pumping head increased. Higher cool- greased with water-resistant greas« 
lites, sulfuric acid, soluble phosphates ing water temperatures usually in- every one to three months, follow- 
or sodium chromate. The choice of dicate th condition. Therefore if ing manufacturer's instructions; do 
water treatment is largely one of an water quantity is incorre< not over-greast 

economic nature. Since it requires 1, Check pump for speed, pressure Drain out old oil and refill speed 





} } 


close regulation and control, a com- and freedom from air reducers with clean oil of proper 
petent chemist should be consulted 2. Check condenser f ile, air grade (generally shown on name 
wr restrictions plate) every 3000 hours of operation 
3. Check lines for air, partially or at least semiannually. Excessive 
closed valves, dirt or restrictions clearance or play between pinion and 
Icing may be prevented in cold ring gears indicates wear. End play 
weather by operating the tower cir- of the pinion shaft or side play of the 
culating water temperature as high fan shaft shows bearing wear. Oil 
as the equipment served will permit leaking around pinion or fan shaft 
For induced draft towers with two- indicates worn oil seals 
speed motors the motors may be run temove all scale, dirt, bugs and 
at half speed; fans may be shut down debris from the distribution system 
completely if water temperature to replacing damaged or missing parts 


Regardless of the water treatment 
method used, a systematic program 
of blow-down should be established 
to control the dissolved solids in the 
water. The amount required depends 
on the hardness, type of water treat- 
ment and amount of drift loss. Drift 
loss approximates 0.1‘% in properly 
designed induced draft towers 





Algae formations may plug noz- 
zles and prevent proper water dis- 
tribution, or collect on equipment 
served, reducing the heat-transfer 
rate. Algae may be controlled or Maintenance and Inspection Chart for Cooling Towers 
eliminated by adding chlorine, chlo- 
rophenol compounds, copper sulfate 
or other chemicals to the circulating 
water 





Every Week 


Daily Inspection 


A regular daily inspection sched- 
ule is recommended to determine 
whether or not the cooling tower is semi-annually 
operating properly, and should be =r Fwy —o a wwe de Pek ane ERO 
sufficient for most installations. If }—STRUCTURAL MEMBERS: Check for unusual noise or vibrat 
fans driven by variable speed devices Annually 
are used, check to see that they are MOTOR: Dry out 
not being operated above the speed COLD WATER BASIN: Inspect for deterioration 
for which they were designed. The As Required 
cooling range also should be checked Sa ee M: Lubricate; tighten loose 
Reduced cooling range indicates a Solan: Ruietenhee carats 
light heat load or excess water quan- }—FILLING: Clean 
tity. Increased cooling range indi- , po At Pwet ak = 
cates heavy load or insufficient wa- ici ee ee 
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Questions and Answers 





Corrodible metals should be painted 
as required Redwood does not re- 
quire protection from the weather 
but it may be desirable to paint it 
for appearance. Tighten all loose 
bolts, making allowance for the 
swelling of wood when wet 


Drift eliminators should be cleaned 
when appreciably dirty, since air flow 
through the tower will be reduced, 
and spacers should be aligned. When 
installing eliminators do not leave 
holes between bundles or between 
ends of bundles and adjacent mem- 
bers, as these spaces would allow ex- 
cessive drift. When wood filling slats 
become dirty they should be cleaned 
Broken or badly warped slats should 
be replaced exactly as in the original 
installation 

When a cooling tower is to be shut 
down for an appreciable time, par- 
ticularly in cold weather, it should 
be drained to prevent damage from 
freezing and corrosion. Leave the 
drain open to allow rain and melted 
snow to escape. Operate the fans for 
approximately five minutes once 
weekly to keep the upper fan shaft 
bearing oiled. Protect metal parts 
from corrosion._H. E. Degler, The 
Marley Co., Inc., Kansas City, Kans 
(Condensed from paper Selection 
Operation and Maintenance of Cool- 
ing Equipment” at N.G.A.A. Amarillo 
Meeting, Dec. 8, 1950.) 


Valve Characteristics 
And Pressure Drop 


What is the effect on valve 
characteristics when the pres- 
sure drop in the body of the 
valve is considered? 


The drop acre the port and that 

valve body itself are in 

i ratio of the magni- 

exists across the port 

ind that existing across the body 

As the body comes to be more of a 

estriction to the flow, it is necessary 

yw the port to give up more and 

nore drop for, after all, it is the 

alve port which is giving up drop 
o the body or the line 


of the difficulties involved is 
a limit finally is reached as to 
rate that the port area of the 
alve can be increased—in other 
vords, the seat-ring diameters. We 
an increase the area of the opening 
p to the point where the plug starts 
» lift out of the seat and at that 
oint we approach the maximum rate 
t which area can be exposed, These 
hen, are tied in with the quantita- 
ve considerations of unbalanced 
yrces on the valve stem itself under 
arious operating conditions.—R. A 
ockwell, Mason-Neilan Regulator 
o., Boston (Instrumentation Sym- 
osium, Texas A&M College, Oct. 13, 
950). 
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Type O18 Centrif- 
ugal Blower used for 
processing in a large 


‘The works manager of a large plant made this friendly statement to 
a Roots-Connersville representative. What he really meant was that 
R-C. Blowers and related equipment perform so satisfactorily and 
dependably that they seldom need anything more than routine 
inspection by his own men, 


In large and small plants. in every industry, R-C products uni- 


formly give this kind of reliable operation. They continue to deliver 
rated capacities. vear after year, with a minimum of maintenance 
whether a small Rotary Positive Blower of 5 efm capacity or a 
Centrifugal unit moving up to 100.000 efm. And remember. only 
Roots-Connersville gives you this important dual-choice. 


If you are planning a new plant, expansion, or replacements, R-C 
engineers will work with you to select the equipment best fitted to 
your needs, Almost a century of experience is at your service, 


Roots-ConversviLLE Blower Corporation 
510 Texas Avenue, Connersville. Indiana 


ROTARY 


ONE OF THE DRESSER INDUSTRIES 








To help you in your winter planning for spring 
construction, Fluor offers this list of process responsibil- 
ity. It is a reflection of the broad experience accumulated 
through over thirty years of design, engineering, and con- 
struction of plants and facilities for the oil, gas, chemical, 
and power industries. 

Whatever your plans include—a completely 
integrated plant or the expansion of existing facilities— 
Fluor’s background knowledge of the problems peculiar 
to these industries is at your disposal. Fluor can help 
you. Contact our nearest representative for prompt at- 
tention to your individual requirements. 


FLUOR 





can help 


in the Design, Engineering 
and Construction of... 


GASOLINE PLANTS 
Natural Gasoline and LPG Recovery 
Combination H2S Removal and Dehydration 
H.S Removal 
Dehydration 


REFINING & PETROCHEMICAL PLANTS 
Catalytic Cracking 


Sulfuric and HF Alkylation 

Hydrogenation 

Catalytic Polymerization 

Catalytic Isomerization 

Thermofor Pyrolitic Cracking 

Crude Distillation and StaBilizing 

Absorption and Fractionation of Refinery Gases 
Vacuum Units of All Types 

Thermal Reforming 

Thermal Cracking 

Crude Coking 

Low Temperature Fractionation of Hydrocarbons 
Hypersorption 

Lube Oil Dewaxing 

Lube Oil Solvent Extraction 

H.S Removal 





MANUFACTURERS of Pulsation Dampeners, Mufflers, Gas Cleaners, Cooling Towers and Fin-Fan Units. 


DESIGNERS AND CONSTRUCTORS of Refining, Natural Gas and Chemical Processing Plants. 
BE SURE WITH FLUOR 


THE FLUOR CORPORATION, LTD., 2500 S. Atlantic Blvd., Los Angeles 22, Calif. Offices in principal cities in the U.S./ 
REPRESENTED IN THE STERLING AREAS BY: Head Wrightson Processes Ltd., Teesdale House, Baltic St., London, E.C.1., Englar 
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Petroleum Progress to 1947 
Surveyed in British Volume 


Reviews of Petroleum Technology, V« 
¥ (covering 1947), edited by George Se 
i340 pages, indexed stif 

27s 6d The 

oleum, Manson House 
Portiand Place, London W.1, England 


This volume in the 
Petroleum Technology 


Reviews of 
follows the 
general Ine of its predecessors in 
the series, highlighting the advance 
during the year 1947, and covering 
the full range of the industry from 
geology to legislation In two in- 
stances—-refinery plant and engineer- 
ing, and plant instrumentation— the 
chapters cover progress for more 
than one year, 1940-47 in the former 
case and 1944-47 in the latter 

There is included this year a chap 
ter on aircraft engines which was 
not included in 1946. It is planned 
to include reviews on certain sub- 
jects from time to time instead of 
annually 

As a literature and patent survey 
this work would seem to be fairly 
complete. The long period of time 
elapsed from the year it covers to 
the time it reached print, almost 
three years, will naturally detract 
somewhat from its value as a refer- 
ence book on current 
petroleum technology 


advances in 


Chemical Plant Practices 
Is Subject of New Manual 


Manua 


wealth of practical information 
for the chemical plant 
maintenance man, control or research 
laboratory chemist, etc., is contained 
n this inexpensive little book, which 
is essentially a reprint of short ar- 
ticles published previously in Chem- 
ical Engineering. In the main, the 
material is of the “how-to-do-it 
class similar to PETROLEUM PROCESS- 
ING's Plant and Laboratory Practices 
sections but applicable more generally 
to the entire chemical industry 
In addition, there are a number of 
excellent more general articles cover 
ing such subjects as use of statistical 
methods in engineering work, and a 
few covering one of the newest 
phases of chemical industry—nuclear 
fission. Naturally, a fair proportion 
of the information will be of interest 
and value to technical or operating 
men in petroleum processing or pe- 
tro-chemicals 
A very good job has been done 
from the printing standpoint, con- 
sidering the ridiculously low selling 
price of the book. Although offset 
methods of printing were employed, 
the type is easily readable and the 
black-and-white line drawings, charts 


operator 
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and graphs are clear. Most of the 
nomographs seem to be good enough 
for use as working charts. Photo- 
graphs, on the other hand, did not 
reproduce too well and in some cases 
might better have been omitted en- 
tirely 

At the risk of appearing a trifle 
monotonous on one particular point, 
this reviewer feels impelled to re- 
iterate what has been said before on 
the subject of indexes. This book is 
called a manual. However, it does 
not have an index, and therefore will 
not serve as a true manual should 
serve. The user of the manual will 
have considerable difficulty in locat- 
ing information regarding any spe- 
cific subject. The table of contents, 
labeled as an index, is simply a list- 
ing of all the articles in the book 
arranged in numerical sequence by 
page number 


New Second Edition Issued 
Of Volume on Nonbenzenoids 


The Chomistry of the 
Hydrocarbons 2nd 

umin T. Brooks 
pages illustrated 
binding, $12.00 (1950) 
330 West 
N , 


Nonbenzenoid 


shing Corp 

New York 

Twenty eight years have passed 
since the first edition of The Chem- 
istry of the Nonbenzenoid Hydrocar- 
bons was put into print. The advances 
in “petrochemistry” during those 
years, and more especially during 
the last decade, have been tremend- 
ous, This new edition is a thorough- 
ly up-to-date reference on the paraf- 
fins, olefins, and cyclic (other than 
aromatic) hydrocarbons. It should be 
f high vaiue to organic chemists 
concerned with the manufacture of 
chemicals from petroleum and natural 
gas 

Subjects covered, as indicated by 
the various chapter headings, include 
paraffins and cycloparaffins--meth- 
ods of synthesis, thermal decomposi- 
tion, oxidation, reactions with chemic- 
al reagents; methods of preparation 
and isomerization of olefins; unsatur- 
ate polymerization, alkylation, and 
oxidation; the dienes, trienes, and 
po!yene and the acetylenes. 

The author, Dr. Brooks, is a New 
York consult:ng chemist 


Association Publications 

Styrene Monomer, Properties and 
Essential Information for Safe Hand- 
ling and Use of, Chemical Safety Da- 
ta Sheet SD-37, adopted 1950; 84 x 
10%, in., 16 pages, looseleaf binder 
perforated, 20c. Manufacturing Chem- 
ists’ Association, Inc., 246 Woodward 
Bidg., Washington 5, D. C 


Cleaning Petroleum Storage Tanks 
Sect. B--Gasoline Tanks, Accident 
Prevention Manual No. 1B, 2nd Edi- 
tion, October, 1950. This revised and 


up-to-date manual replaces the first 
edition, published in 1942, It was pub- 
lished by the American Petroleum 
Institute’s Dept, of Technical Serv- 
ices. Copies may be obtained from 
the Institute, 50 West 50th St., New 
York 20, N. Y., at 75c each 


Government Publications 


Characterization of Tar Acids from 
Coal-Hydrogenation Oils, Bulletin 487 
by E. O. Woolfolk, C. Golumbic, R 
A. Friedel, Milton Orchin, and H. H 
Storch, Dept. of the Interior, Bureau 
of Mines; 7% x 10% in., 56 pages, 
heavy paper binding, 35c 


Characterization of Tar Acids from 
Coal-Hydrogenation Oils, by E. O 
Woolfolk, C. Golumbic, R. A. Friedel, 
Milton Orchin, and H. H. Storch, 
3ulletin 487, Bureau of Mines, Dept 
of the Interior; 7% x 10% in., 56 
pages, illustrated, 35 cents. (1950) 

Annual Report 1949, National Bu- 
reau of Standards, Miscellaneous Pub- 
lication 198; 5% x 9 in., iv +98 pages 
illustrated, soft paper binding, 75c 


Order copies of the above booklets 
from Supt. of Documents, U. S. Gov- 
ernment Printing Office, Washington 
3, D. C 


A Colorimetric Method for the De- 
termination of Thiophene in Synthesis 
Gas, Report of Investigations 4753, 
by H. W. Wainwright and G. I. Lam- 
bert, Dept ff the Interior 
of Mines 


3ureau 


National Motor-Gasoline 
Summer, 1950, Report of Investiga- 
tions 4765, by O. C, Blade, Dept. of 
the Interior, Bureau of Mines 


Survey 


Effect of High Pressures on the 
Erplosibility of Mixtures of Ethane, 
Air, and Carbon Dioride and of 
Ethane, Air, and Nitrogen, Report of 
Investigations 4751, November, 1950, 
by R. E. Kenedy, I. Spolan, W. K 
Mock, and G. S. Scott, Dept. of the 
Interior, Bureau of Mines; 8 x 10's 
in., 11 pages, heavy paper binding 

A Thermal Decomposition Study of 
Colorado Oil Shale, Report of Investi- 
gations 4744, November, 1950, by Ar- 
nold B,. Hubbard and W. E. Robinson, 
Dept. of the Interior, Bureau of 
Mines; 8 x 101’ in., 24 pages, heavy 
paper binding 


Fundamentals of Smoke Abatement 
Information Circular 7E88, December, 
1950, by J. F Barkley, Dept of the 
Interior, Bureau of Mines; 8 x 10% 
in., 34 pages, heavy paper binding 


Order copies of the above booklets 
from the Mines Bureau, Pubications 
Office, 4800 Forbes Street, Pittsburgh 
13, Penna 
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Petreco 
Desalting 
/ 


assures maximum salt removal 


which 
results in 
these operating 





advantages... 


wy 


Less crude furnace plugging 





Less heat exchanger plugging 
Less corrosion in topping unit 


These operating advantages directly benefit the topping unit, gaining 


An increased service factor 
Higher temperatures to the tower 
Higher charging rates 
Longer runs 
Also benefited is the cracking unit, mainly by 
Less plugging in the reduced crude furnace 
This benefits the unit by permitting 
Higher temperatures from the reduced crude furnace 
PETRECO MAKES SURE THAT YOU GET THE BENEFITS OF Longer tube life, fewer replacements 
MAXIMUM SALT REMOVAL BY MAINTAINING A SERVICE 
ORGANIZATION WITH PERSONNEL, FACILITIES AND 


KNOW-HOW UNEQUALLED IN THE DESALTING FIELD PETROLEUM _E& 5121 so. Wayside Drive, Houston 1, Texas 


pvt 1390 E. Burnett Street, Long Beach, Calif. 


Longer runs 


If you are charging salty crudes, and looking for some short cuts 


to more economical operations — get in touch with 


PETRE<O 


DESALTING 
aan Sereat PROCESSES { fect ll 


PR SO-3 
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COMING MEETINGS 





Six Technical Papers in First 
NGAA Regional Meet in 1951 


HE Natural Gasoline Assn. of 

America will hold its first 1951 
regional meeting in the Permian Bas- 
in, at Big Spring, Texas, Feb. 23, at 
the Settles Hotel. Six operating and 
technical papers on the program in- 
clude: 

“Maintenance and Operation of 
Compressors,” S. B. Lamb, Cooper- 
Bessemer Corp.; “The Prevention of 
Accidents in Natural Gasoline Plants,” 
Henry Boggess, Sinclair Oil & Gas 
Co.; “The Operation and Maintenance 
of Mechanical Drive Turbines,” W. 
B. Yard, Elliott Co.; “The Relation of 
the Carbon Black Industry to the 
Natural Gasoline Industry,” Gordon 
Kidoo, Barnhart Hydrocarbon Corp.; 
“Morale—-Its Fractions and By-Prod- 
ucts,” Dr. Quentin File, Stanolind 
Oil & Gas Co.; and “Products Treat- 





MEETINGS 
-. + for the Oil Man 





FEBRUARY 
22-23, Western Petroleum Refiners Assn., Re 
gional Meeting Charleston Hote Lake 
Charlies, La 
23, Natural Gasoline Association of America, 
Regional Meeting, Settles Hote Big Spring 
Texas 


MARCH 
-J, Pittsburgh Conference on Analytical Chem 
istry and Applied Spectroscopy, William 
Penn Hotel, Pittsburg? 
5-9, American Society for Testing Mate rials, 
Spring Meeting and Committee Week, Cir 
nnat or 
11-14, American Institute of Chemical Engi- 
= Meet ng. bs Greenbrier 
h Sulp Spring 
7. a rnational indectrtad Raneattien, Co 
exas 
First South American Oil Congress, 
tev Un guay 
National Association of Corrosion En 
gineers, Annual Conference and Exhibitior 
New hy 
-» on Industrial Personnel, 
Engineering, ¢ imbia 


jth W este rm — ny ge and Ex 
“position, Ame an S ety Metals, Civic 
m and Expositior Hal Oakland 


APRIL 
es Checantont Society, 119th Na 
onal Me ng vided Bostor Mass 
Western Poteclouns Refiners Assn., ‘th 
il Meeting, Plaza otel, San Antonio 
Texas 
6, 4th Koy a reson Power Conference, 
Shermar 
° Ame rican c heantenl “Society, 119th Nat 
Meeting (divided), Cleveland, Ohi 
Say ore Society of ne En 
gineers, Na il Convention, Bellevue-Strat 
rd Hote PI adeiphia 
Packaging Institute, 20th Annual Na 
onal Packaging Exposition and Annua 
ae n Packaging Packing and 
t ng, Auditorium, Atlantic City, N. J 
Petroleum _ Commitee ing Packaging In 
stitute, committee meeting following Tect 
Commi ttees Lune heon Ritz-Carltor 
antic City, N 
17 tb Annual Engineers’ Day, Colorad 
f Mines, Golden, Cok 
Natural Gasoline Assn. of America, 
Annual Meeting, Mayo Hote Tulsa 
40-May 3, American Petroleum Institute, Di 
vision f Refining, Midyear Meeting, May 
Hote Tulsa 
30-May 4, 4th National Materials Handling 
Exposition, International Amphitheatre, Chi 


Ag 
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ing at Gasoline Plant,’ George Broon- the Western Petroleum Refiners 
er, Perco Div., Phillips Petroleum Co Assn. at the Charleston Hotel, Feb 
Robert E. Stripling will be a fea- 22-23, in Lake Charles, La. 

tured speaker, discussing “What We Subject matter included in the first 

Must Do to Win This Struggle.”’ day’s program includes: “Techniques 

and Methods for the Selection of Su- 

ns pervisors,” “Some Practical Aspects 

WPRA Opens 1951 Activities of Supervisor and Employee Train. 

Feb. 22-23 at Lake Charles ing,” “The Defense Organization in 

Washington.” Three topics in the 

TWO-DAY program covering in- second day’s sessions will be “The 

dustrial relations as well as tech- War in the Far East,” “Aviation 

nical papers has been arranged for Fuels,” and “Factors Controiling the 
the first 1951 regional meeting of Aging of Cracking Catalysts.” 





How to save $1000 on Tower Cleaning 


Here's the blueprint of a chemical cleaning installation that saves 


one refiner $1000 on his tower maintenance. 


Material? Recommended Oakite detergent solution for speedy, 
thorough removal of grease, waxes, entrained crude—iron sulfides, 
chlorides, oxides. 


Method? In-place circulation of solution. No dismantling, reaming 


or sawing. Cuts days off cleaning time. 


Results? Men who use it say: “Never spent 80 bucks so happily to 
save $1000.” “Increased output 400 gallons per hour.” “Good results 


—even trays near top come out clean.” 
Details? Absolutely free, including blueprints. Write Oakite Prod- 
ucts, Inc., 37 Thames St., New York 6, N. Y. 


Technical Service Representatives in Principal Cities of U.S. & Canada 


gqunusZe? INDUSTRIAL Clean 


OAKITE 


avict 








Are 
Rlats * METHODS * st 


PETROLEUM SERVICE DIVISION 


(To obtain more data on advertised products see page 200) 








NZI IN ZIV LEE | 


IMPORTANT 
NEWS FOR 
REFINERS 


MORE NATURAL GASOLINE and BUTANE 


INTO YOUR WINTER MOTOR FUEL 


A.S.T.M. COMMITTEE D-2 (Petroleum Products) HAS 
oeiniitinies RAISED MAXIMUM VAPOR PRESSURE TO 15 Ibs. R.V.P. 


Butane 


ica FOR NORTHERN STATES... 


Iso-Pentane 
Approval has been granted refiners marketing in the northern states to increase the 


maximum vapor pressure in their gasoline from 13.5 to 15 Ibs. R.V.P. This action was 
taken by the American Society for Testing Materials Committee D-2 (Petroleum Products) 
at its recent annual meeting in Atlantic City, N. J. Revision of its specifications D-439-49T 


by A.S.T.M. Committee provides that the Reid vapor pressure may be raised 1.5 Ibs. 
in the following states: 


Hexane 
Heptane 


STA-VOL-ENE 


Section 1 








Idaho New Hampshire Colorado Indiana 


Nebraska Pennsylvania 
lowa North Dakota Connecticut Kansas Nevado Rhode Island 
Maine South Dakota Delaware Kentucky New Jersey Utah 
Michigan Vermont District of Maryland New York Virginia 
Minnesota Wisconsin Columbia Massachusetts Ohio 


Washington 
Montana Wyoming 


Ilinois Missouri Oregon West Virginia 


WARREN PETROLEUM CORPORATION 


Producers, Manufacturers Export Terminals: Corpus Christi, Port Arthur, Baytown, 


Exporters and Marketers Texas City, and Norsworthy, Houston, Texas 


TULSA 2, OKLAHOMA CABLE ADDRESSES: Stavolene, Warren 


Crude Oil, Natural Gasoline and Liquefied Petroleum Products 





REFINING 


TRENDS 


7 Months in Korea, Start of Mobilization 
Bring Refineries to Near Capacity Runs 


EFINING operations for the 
six months of 1950, compared 
with the first half of the year, and 
with the last six months of 1949, 
reflect the impact on the inductry 
of the Korean and the early 
yes of our mobilization program 
The two factors that stand out are 
(1) the great inc in the 
of pant operations which are 
a point where the need for 
plant capacity in the 
plainly indicated, 
tance of high volume 
ucts from the middle 
heating oils and 
pally 
Refineries in the U. S. in 
of this were 
96°, of 


last 


wal 


reast volume 
now at 
additional 
near future is 
and (2) the impor- 
output of prod- 
distillate cuts, 
diesel fuels princi- 
January 
run at 95- 
capacity, and plants 
California at over 98% of 
In January, 1950, the 
of operations in the U. S 
84°; During Wor!d 
comparison, U. S 
about 82.5‘ of 
of the new 
stream. 
Another 
refinery 
that 
was 


year being 
crude 
east ot 
capacity rate 
was 83- 
War II, for 
refineries 
but 
units 


ran at 
many 
were on 


capacity 
war-time 
indication of the trend in 
operation is seen in the 
early in January, 1951 crude 
being processed at the rate of 
6,425,000 b/d. This is nearly 1,000,000 
b/d more than in January, 1950. For 
all of 1950 there was an increase 
from 1949 of nearly 8° in the vol- 
ume of crude run to stills. The rate 
of increase in the months 
however above the 


fact 


last six 

over 13% 

same period in 1949 
While the 


was 


increased scope of refin 


ery operations increased the volume 
of all products in 1950, the emphasis 
was chiefly on products in the middle 
distillate field—-kerosine, heating oils 
and distillate fue's. The growth in 
the use of these products has been 
very great and will continue so in the 
mobilization program Unless full 
scale war should develop, it seems 
likely that as our arming program 
the chief problem of re- 
finers will continue to be to supply 
the distillate products in the required 
volume, rather than gavoline as in 
the last war 
The enlarged 
late products is seen in the 
figures for 1950 as 
1949 Refinery 
was nearly 16% 


proceeds, 


demands for distil- 
output 
compared with 
output of kerosine 
higher, that of dis- 
tillates 17°~, and the output of heat- 
ing (kerosine and dictillates) 
17% By comparison, gasoline pro- 
duction in the U. S. refineries in 1950 
was about 6° larger than in 1949 
However, the phenomenal increas« 
in the refinery production of the mid- 
dle distillates came in the last ha‘f 
of 1950 Rate of increase in kero- 
sine output was a little less than in 
the first six months Rate of output 
of distillates over the last 
six months of and the total 
rate of in the last six 
months for 1950 for heating oils was 
22% In January, 1951, distillate 
output nearly a third greater 
than in January, 1950 
fuel oil is the 
where, despite 
crude runs, total 


oils 


was 23% 
1949, 
reast in 


was 


Residual 
jor product 
creast in 


only ma- 
the in- 
refinery 


Fig. 1, Sharp Gain in Domestic Crude Runs 
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OF BARRELS, DA 


NS 


Current Data on 
Crude Runs, Product 
Supply and Demand 


production in 1950 was less than in 
1949—-in this case, by less than 1% 
However, the impact of the war in 
Korea is seen in the fact that for the 
last six months of 1950, refinery out- 
put was 7‘% higher than in the last 
six months of 1949 tefinery yield 
of this product in the last half of 
1950 was about 1‘; less than in 1949 
however, total supply of residual fuel 
in 1950 was greatly increased by im- 
ports, which were 61% than 
in 1949. The much larger imports 
gave refiners the opportunity to scalk 
down residua] fuel production in fav- 
or of higher distillate yields 


larger 


Gasoline volume so far 
little affected by the war in 
Refinery production of 
1950 was about 6% 
1949 which was 
of increase in crude 
it was only 9.3% 


been 
Korea 
gasoline in 
higher than in 
than the rate 
run to still, and 
higher in the last 
half of 1950 as compared to 1949 
However, the increase in the use of 
natural gas liquid in motor fuel sup- 
ply in 1950 was nearly 12% 
1949, and for the last six months it 
was nearly 15°) larger than in the 
1949. Volume of nat 
blended with refinery 
motor fuel has reached 
as high as 300,000 b/d in the past 
few months. This is well above 10% 
of the supply of gasoline from crude 

The volume of natural gas liquids 
produced is expanding rapidly. Their 
greater use in motor fuel in the fu 
ture will both supplement supplies of 
this product and will give refiners 
greater flexibility in meeting de- 
mands for other products 


has 


less 


ove! 


‘ame period in 
ural gasoline 


gasoline in the 
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Fig. 2, More Natural Gasoline in Motor Fuel 
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Fig. 3, Only Seasonal Gains in Gasoline Stocks 
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Motor Fuel Supply 


Daily Average (1000 bbis.) 
Natural 
Gasoline Blended 
from Crude Used Direct TOTAL 
2,725 335 3,060 
2,541 306 2,647 


+ 384 
164 

Total (1000 bbis.) 
tureau of Mines Data 


Motor Fuel Demand 


Including Exports 
Daily Average (1000 bbis.) 
API* 


Total (1000 bbis 
Su tf Mines 


rau 


Gasoline Stocks 


Finished and unfinished, end of month (1000 bbls.) 
Ari 126, 2¢ 
API 117,220 

BM l ( 





Heating Oils Production 


(Kerosine and Distillates) 
Daily Average (1000 bbts.) 
ist 
sine Fuets 
Ari‘ 4 l i 
BM ‘ 4s 


Total (1000 bbis 
f Mine I 


Heating Oils Demand 
Daily Average (1000 bbls.) 
Kero- i 
sine Fuels TOTAL 
API* ‘ 8 2,376 
428 1,88 

402 


“Total (1000 bbls 
Bureau of Mines Data 
] 7 


* December from API data 
BM Forecast of Heating Oils Demand, 1951 
(Kerosine and Distillates) 
, b/d ay by Qu 


“2Q,.2 2nd Q., 1,143; 3r ; #haQ 


Heating Oil Stocks 
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Fig. 6, Residual Fuei Supply at New Peak Residual Fuels Production 


Daily Average (1000 bbis.) 
3 aso Refinery 
aon a oon om oon oom | Output imports TOTAL 
1 API" 1,38 420 1,80 
FORECAST OF RESOUAL 412 ) BM 1,20 ae 1,8 
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' 
ood 27 
a 116 Total (1000 bbis.) 

' Bureau of Mines Data) 
ri i >, "5A 423,854 119 
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Daily Average (1000 bbis.) 
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Change 
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Fig. 9, Stocks of Natural Gas Liquids 


1948 1949 
i — + Production (1000 gal. /day avg.) Demand” (1000 gal./day ave 
| | Natural Natural 

—; } a 4h Gasoline LPG** TOTAL Gasoline LPG TOTAL 

a ] . e 94 22.7 13.69 ».¢ ’ 


Naturai Gas Liquids Statistics 


Ss. B au of Min Report on Natural Gas 
and Cycle Plant Operation 


He B82 1,92 48 
21.2 12 r 19.4 18 

Total Production (1000 gal.) Total Demand (1000 gal.) 
2 ” 126 «(6.9 ( 4.168.912 2.666.874 6,8 8 
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Stocks, End of Month (1000 gal.) 





By Type of Product By L 
Natural Other Refin- Gasoline 
Gasoline LPG Products? Plants TOTAL 

85,7 4,628 62,32 223,477 20,707 
7 244,08 
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ADVERTISERS’ INDEX 


ne) lice) 7 -Wale), | 
ON ANY PRODUCT 


OR SERVICE 
ADVERTISED 

IN THIS ISSUE 

SEE INSTRUCTIONS 
BELOW 


Each advertiser listed 
in this index has been 
assigned a code letter 
for use by the reader 
in securing additional 
information about ad- 
vertised products or 
services which interest 
him. This code letter 
oppears in parentheses 
to the left of the ad- 
vertiser's name. 


Circle the code letter on 
the “Advertised Prod- 
uct Inquiry" card (on 
the page opposite) 
which corresponds to 
that assigned the ad- 
vertiser about whose 
product you want fur- 
ther information. 


Fill in your name, title, 
company and mailing 
address and mail the 
card...no postage is 
required. 


The Petroleum Process- 
ing Reader Service De- 
partment will give your 
inquiries prompt and 
efficient handling. 
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WHAT'S NEW! 


Equipment 
Materials 
Processes 
Literature 


Reviewed by WILLIAM C. UHL, Equipment Editor 


New Tube Bundle Removing Method 
Will Cut Cost of Exchanger Supports 


A new method for removing heat 
exchanger bundles, developed by M. 
W. Kellogg, is said to result in lower 
initial investment for supporting 
structures in processing plants. Bun- 
dles can be removed by a special ex- 
changer jack (see illustration), which 
saves costs for exchangers supported 
above the ground by eliminating con- 
ventional pulling beams and related 
structures. The device is portable and 
consists of a modified commercial 
center-hole hydraulic puller. It has 
an extensible, jointed ram and an 
adjustable yoke to transmit force 
against the bonnet end shell flanges 
of exchangers of various sizes. It can 
exert a force on the bundle up to 
12,000 Ibs. for a maximum distance 
of 16 ft., permitting the removal of 
dirty bundles that could not be pulled 
by usual means. After cleaning, bun- 
dles are replaced by the same equip- 
ment. Other economic 
cited include the fact that a more 
compact plant layout is permitted 
M. W. Kellogg Co 

Circle No 


advantages 


1 on Reply Card 


me 


Armored Conductivity Cells Measure 
Concentration of Strong Sulfuric Acid 


Armored conductivity cells for the 
measurement of strong sulfuric acid 
concentrations have been announced 
by a manufacturer of electrolytic 
conductivity control equipment. The 
new cells are supplied in pairs, with 
one cell as the reference and the 





For More Information 


Use one of the attached 
t cards to request addi- 

tional details or literature on 
any items reviewed in “What's 
New!” Just circle the numbers 
corresponding to the numbers 
at the end of each item in which 
you are interested. Then fill in 
the rest of the card and drop it 
in the mail. No postage re- 
quired. 
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KELLOGG’s new tube bundle removing method 


other as the measuring cell. The pres- 
sure seal is said to completely elimin- 
ate dependence on glass parts. De- 
signed for pipe installations, the cells 
are suitable for line pressures up to 
50 psi. They are made of heavy wall 
Pyrex with platinum electrodes and 
matched cell constants of 1.00. Met- 
al parts are either steel or type 316 
stainless steel. Industrial Instruments 


Circle No. 2 on Reply Card 


Pythagorean Theorem Basis of Rapid 
Engineering and Statistics Calculator 


Statisticians in quality control, en- 
gineering research, and the like will 
find the new desk calculating instru- 
ment, the Merrill RMS Slide-Disk, 
simplifies the computation of stand- 
ard deviations, root-mean-squares, 
correlation coefficients, regression 
lines, etc. Using a graphic calcula- 
tion method, it obtains statistical re- 
sults in a fraction of the time previ- 
ously required, and to an accuracy 


of ! or better, it is said. Five 
mathematical steps are performed in 
one mechanical operation § taking 
about Computing per- 
sonnel can learn to operate the Slide- 
Disk in a few minutes. The device 
disk that. slides 
and rotates under a pair of vertical 
and horizontal which a 
series of right triangles are formed 
graphically. Making use of the Py- 
thagorean Theorem, 


two-seconds. 


consists of a 10-in 


scales on 


operations of 
squares, and 
square-rooting are performed simul- 
rapidly. The Slide- 
Disks are furnished with linear and 
logarithmic scales and an instruction 
manual. All critical 
Vinylite plastic 
Co 


squaring, summing 


taneously and 


parts are of 
Graphic Calculator 


Circle No. 3 on Reply Card 
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Safe Welding Coupling Eliminates 
Fire Hazards in Piping Repairs 


Complete safety in making pipe 
line repairs is said to be possible with 
the new “Weld-Ends Coupling” for 
crude oil, gasoline, LPG, or gas pipe- 
lines, in sizes from 2 to 36 in. in 
diameter. Coupling is slipped over the 
pipe, mechanical neoprene ring seal 
tightened down with a wrench, and 
flow restored in the line. Welding 
of the coupling can be postponed in- 
definitely, until such time that the 
area becomes safe for a torch or 
electrodes. The coupling is designed 


201 








Only genuine 
RIcFEID 
arartiees —_ 


lf this Housing ever 
Breaks or Distorts we 
will replace it Free 


This Work-Saver 
Eri Ea assures 


you...''No pipe wrench 


housing repair expense.’’ 





@ You'll find no substitute for the smart-working long-last- 
ing qualities that have made the RIT(D the world’s 
most popular pipe wrench. Breakproof housing, full-floating 
hookjaw with handy pipe scale, replaceable heeljaw, adjusting 
nut that spins easily in all sizes, 6’’ to 60’, comfort-grip handle 
—these plus the RIfe(f name mean more service and 
tool satisfaction for your money. Buy at your Supply House. 


(To obtain more data on advertised products see page 200) 





What’s New! 





to withstand 1200 psi. when tightened 
manually, and higher pressures after 
being welded. When coupling is used 
along with the manufacturer's pow- 
er-driven pipe saw, it is possible to 
cut a section out of a pipe line and 
insert a new section without lighting 
a torch or having an open flame on 
the job. E. H. Wachs Co 
Circle No. 4 on Reply Card 


Spring Loaded Internal Safety Valve 
Protects Oil Tanks in Case of Fire 


A spring loaded, internal safety 
valve for petroleum storage and 
trancfer tanks has been designed pri- 
marily as a safeguard for personnel, 
stored product, and storage equip- 
ment should fire occur near a tank 
Designated Fig. ST-6810, this cast 
Steel valve is opened by a manually 
operated lever, which can be locked 
in the open position by cable and 
fusible link. When fire endangers 
the tank, the link melts, freeing the 
lever, and the internal spring closes 
the valve instantly. Excessive ther- 
mal expansion in the pipe line, how- 
ever, will push the valve open and 
vent back to the tank, precluding 
rupture or damage to pipe or pipe 
fittings. All-steel construction rec- 
ommends use of the valve where cast 
iron or bronze valves are not accept- 
able. The entire valve and its operat- 
ing mechanism, contained in one unit, 
fits into the tank flange so that the 
valve opening is inside the tank shell. 
Shand & Jurs Co 


Circle No. 5 on Reply Card 
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Offer Service for Coating Instrument 
Lines with Plastic Protective Material 

The manufacturer of 
plastic armored 
fering a 


“Dekoron” 
metal tubing is of- 
cervice to plants us- 
ing instrument tubing or fluid trans- 
micsion lines subject to moisture or 
corrosive atmospheres. The company 
will extride a coating of vinyl or 
polyethylene over the customers’ tub- 
ing by its patented Dekoron process 
Tubing will be coated, before in: talla- 
tion, in the firm’s Mantua, Ohio, 
plant. The plastic armor cheath, 
which can be extruded over steel, 
copper, or aluminum, is chip-proof and 
is said to render the tube virtually 
impervious to moisture, calt air, acids 
and alkalis, or corrosive atmosphere 

In one installation, tubing of 
chloride over copper, for 
lines where 


new 


vinyl 
instrument 
acid forms on 
the lines and the air carries iso-pro- 
panol good condition 
after 2% years of service, where 
ordinary steel tubing with 0.030-in 
wall failed in lecs than a year. Tub- 
ing is made in sizes from % to 3 
or more in. O. D. Thickness of the 
coating can be varied from 0.015 in. 
up to practically any thickness re- 
quired. Tubing can be 
Straight lengths or in 
Samuel Moore & Co. 


sulfuric 


sulfates, is in 


coated in 
50-ft. coils 


Circle No. 6 on Reply Card 


Versatility of Applications and Ease of 
Maintenance Features of Screw Pump 


A new positive displacement screw 
pump of the external gear and bear- 
ing bracket type will handle 
lubricating liquids of all 
at one to 700 gpm. The external tim- 
ing gears and all bearings are in 
housings, which form an integral unit 
with the pump body; thus 
no strain on bearings or misalign- 
ment of shafts or rotors. For less 
wear, the rotors are positioned axial- 
ly as well as radially, using thrust 
bearings—double row angular 
tact ball bearings—at the 
end. These bearings 
wear on the timing 


non- 


viscosities 


there is 


con- 
outboard 
reduce sliding 
gears, and re- 
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duce friction by permitting the elim- 
ination of spacing washers btween 
pump body and brackets. Mainte- 
nance and servicing is speeded by 
the one-point alignment feature and 
the bracket arrangement, which al- 
lows fact assembly. Trial and error 
methods are unnecescary as all parts 
are positioned automatically by 
shoulders and locknuts. The pump 
can be direct-connected up to 1800 
rpm. It is available in horizontal 
or vertical construction, in corrosion 
resistant alloys, and with steam- 
jacketed bodies and cpecial stuffing 
boxes and bearings for high tempera- 
ture applications. Hopper type bodies 
are obtainable for extremely high 
viscosities. Sier-Bath Gear & Pump. 
Circle No. 7 on Reply Card 


One Titration per Minute Is Possible 
With New Fully-Automatic Instrument 


Rapid titration with no attention 
by the operator is claimed as a fea- 
ture of the new Beckman Auto- 
matic Titrator. An electrometric in- 
strument, it will complete many rou- 


tine titrations in 1-1% minutes. Ti- 
trations to 0.1% accuracy can be 
finished in 24% minutes or less. The 
operator fills the burette, and places 
the sample beaker in the holder. 
Raising the holder into position auto- 
matically starts the ctirrer motor 
and delivery of the solution. The cir- 
cuit electrically anticipates the ap- 
proaching end point, scaling down 
delivery of the titrating solution in 
progressively smaller increments. At 
end point, delivery of the solution 
stops automatically and a light sig- 
nals completion of the run. The 
holder accommodates beakers from 
10 to 400 ml. capacity. All stand- 
ard burettes down to 5 ml. may be 
used with the instrument. The in- 
strument can also be used as an 
AC-powered pH meter over the range 
0 to 14 pH, and can also be used to 
provide millivolt readings over the 
range from —600 to +1400 mv. Beck- 
man Instruments, Inc 


Circle No. 8 on Reply Card 


60 gpm. Barrel Filling Meter Can Be 
Set from 25 to 79 gal. Deliveries 


A new barrel filling meter of 1%4- 
in. pipe size measures repeat quanti- 
ties from 25 to 79 gals. by one-gal. 
increments at a rate of 60 gpm. Only 
a single gear change is 
to obtain the different volume set- 
tings, and it can be made without 
tools. The meter is equipped with a 
totalizing counter for registering to- 
tal meter through-put and a reset 
type counter indicating the number 
of containers filled. To accommodate 
foaming, the control valve is of vari- 
able shut-off speed 
Adjustment for different products is 


necessary 
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What’s New 





made on the slow-closing cam. A 
non-drip nozzle with a light back- 
pressure valve retains the product in 
the hose for maximum accuracy. An 
optional accessory is an automatic 
temperature compensator to convert 
readings to 60° F. The meter is also 
available with liter counters or in 
special materials of construction for 
corrosive fluids. A. O. Smith Corp 
Meter Division 


Circle No. 9 on Reply Card 


Mobile Infrared Spectrometer Model 
Has Increased Analytic Speed 

The new mobile Model 12-C Infra- 
red Spectrometer provides a faster 
recorder and new wave-length drive 
to make the instrument suitable for 
on-the-spot analyses of research prob- 
lems, pilot plant work, or process con- 
trol. The caster-mounted unit, measur- 
ing 54 x 46 x 30 in., will pass through 
most industrial doors, and is ready 
for operation wherever water and 
electricity are available. Reduced re- 
cording time of a complete spectrum 
is obtained by automatic speed change 
programming on the new wave-length 
drive. A densitometer attachment, 
reading directly in absorbance or trans- 
mittance, makes for accurate quanti- 
tative analyses. The two-second Leeds 
& Northrup “Speedomax G” recorder 
will be standard equipment on all fu- 
ture Model 12-C’s to accompany the 
increased chopper speed of the new 
Model 81 Amplifier. Brown “Elec- 
troniK” recorders will still be avail- 
able if desired. Perkin-Elmer Corp 





Circle No. 10 on Reply Card 


PETROLEUM PROCESSING, February, 1951 





What’s New 





NYLON CLOTH 
(RIP-STOP WEAVE ) 





SYNTHETIC RUBBER 








NYLON-IN-RUBBER DIAPHRAGM 


High Pressure Gas Control Improved 
By Nylon-in-Rubber Diaphragms 

To improve the precision of gas 
pressure control with high pressure, 
balanced valve, pilot loaded regula- 
tors; to aid in the assembly of dia- 
phragms in such equipment; and to 
increase service life with respect to 
diaphragm maintenance; a diaphragm 
of molded synthetic rubber strength- 
ened with nylon fabric has been in- 
troduced. It is designed to replace 
flat leather or synthetic diaphragms 
Because of its molded torus shape, 
the free area rolls easily and smooth- 
ly. Pressure variations due to changes 
in effective diaphragm area with 
change in position are minimized. Ex- 
tra thickness of rubber at clamping 
areas provides easier assembly, in- 
sures sealing and reduces the pos- 
sibility of cutting the diaphragm 
Gas seepage along the fibers of the 
inserted fabric is prevented by the 
weave employed and by sealing off 
the nylon insert well back from the 
outer edge of the diaphragm. The 
synthetic rubber provides resistance 
Rockwell Mfg. Co 
Circle No. 11 on Reply Card 


to hydrocarbons. 


a 


Sight Feed Bubbler or Sediment Trap 
Designed for Low Flow Gas or Air 


Two new units for gas and air lines 
on relatively low volume flows are 
the King Sight Feed Bubbler and 
the Sediment Trap. In the bubbler, 
the entire flow passes through liquid 
in a transparent cylinder, where the 
flow rate is shown by bubbles rising 
through the liquid. Any desired liq- 
uid may be used. A needle valve 
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for Rockwell gas regulators 


at the top permits selecting flow 
rates from less than one bubble per 
second to approximately 20 cfh. Typi- 
cal applications include bleeding air 
into lines for purging them of cor- 
rosive fumes, and use with hydro- 
static liquid-level gages to control 
and show the flow of compressed 
air required for continuous gaging. 
The trap is identical to the bubbler, 
but without the needle valve, dip 
tube, or filler plug. It handles a max- 
imum flow of about 6 cfm. at 25 psi 
differential pressure. Both units have 
a bottom drain plug. Cylinders are 
glass or plastic, depending on pres- 
sure requirements, and all units are 
factory-tested at 100 psi. or higher 
Units may be front panel mounted 
or supported in the line. A_ choice 
of four piping connections ‘is provid- 
ed by inlets and outlets at sides and 


rear. King Engrg. Corp. 


No. 12 on Reply Card 





NEW Coating Treatment 
Gives You 


‘CLEAREST VISIBILITY 


over long period of time, 
with 


JERGUSON 
C7 ANC] 


Ane th er First” 
for Jerguson 
that gives you 
areal plus 

value when 

you install 
Jerguson Gages 


7 OU can get Clearest Visibility 
over a long period of time with 
Jerguson Gages, for Jerguson is now 
coating all gage glasses with a new 
special compound that maintains im- 
proved visibility. 


Jerguson gage glasses are far supe- 
rior with this new treatment. They 
are far less subject to fouling 
through foreign matter adhering to 
the glass; and viscous liquids are 
largely prevented from hanging up, 
thus greatly improving the observa- 
tion of the true liquid level. You 
get the advantage of another ‘‘First’’ 
in a long series of advancements by 
Jerguson. 


Jerguson Gages are 

Easier to Service 

All gaskets are treated with a special 
compound which prevents adhesion 
to glass or metal under high pres- 
sure or high temperature. Glass and 
gasket replacements are easily made 
without damaging seats through 
scraping. 


Write for Data Units 
on Jerguson Gages 
and Valves. 


Gages and Valves for the 


Dieecealion af Eineste and Loucks 
JERGUSON GAGE & VALVE COMPANY 
100 Felisway, Somerville 45, Mass. 


Representatives in Major Cities 
Phone Listed Under JERGUSON 
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Pan-Am Southern relied on this sign... 


and got a Cut bed wheal of schedule 


The new Coking Unit at Pan-Am Southern Cor- 
poration’s E] Dorado, Arkansas, refinery is another 





example of how the close coordination and control 
of all details on the part of Lummus paid off for 


the customer. 


In spite of the fact a 42-day steel strike tied the 
“‘critical’”’ tag to equipment fabrication schedules 
on this project, the unit was completed ahead of 
specified date. Holding down initial outlay and 
hastening on-stream earnings are frequent and 
welcome by-products of a Lummus contract. In 
this case, the unit underran guaranteed maximum 
cost by 8%. 


Moreover, this unit went on stream immediately 
and operated 86 days out of the first 98 days after 
completion—a smooth-running result of good engi 
neering and skillful construction. Today, the plant 
is playing an important role by increasing the 
flexibility of Pan-Am Southern’s operation, and by 
helping to meet increased demand for gasolines and 


other light distillate products 


Pan-Am Southern management acknowledges 





extra value received for relying on the Lummus 
sign. It’s a good symbol to look for, believe in and 
rely on when you buy complete, integrated 


engineering service for your next project. 


Pan-Am Southern's coking plant charges crude fractionation 
bottoms previously sold as lower-grade fuel oils. Charge rate 
is 9,300 B/D of 13.0° API reduced crude. Product yields are 
1,950 B/D of C,-400 E. P. gasoline, 5,240 B/D of 25.0° AP! 
gas oil for cat cracker charge stock, 420 T/D of premium 
coke, plus o quantity of C, and lighter fuel gas. 


THE LUMMUS COMPANY 


38S MADISON AVENUE, NEW YORK 17, N.Y. 


CHICAGO * HOUSTON * LONDON © CARACAS * PARIS 





DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 
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Corrosion-Resistant Fittings Simplify 
Installation of Process Piping Jobs 


One product in a new line of cor- 
rosion-resistant fittings designed to 
simplify installation of process pip- 
ing jobs is a “Speedline” insert flange 
(shown in the photograph), consist- 
ing of a serrated insert in a carbon 
Steel flange. Patents have been ap- 
plied for on this flange, which is 
said to combine strength at the con- 
nection with corrosion resistan 
throughout the internal area. Installa- 
tion is simplified in several way 
The assembly does not have to be 
heat treated. Pipe cutting to exact 
length is simplified, because the 
thickness of a gasket is the only 
“allowance” which must be made. An 
expanding tool and plain wrench are 
the only tools required for installing 
the insert flange. Sizes available in- 
clude standard tubing O. D.s and 
gauges, and nominal pipe sizes from 
1% to 6 in. Horace T. Potts Co 

Circle No. 13 on Reply Card 


Synthetic Carbazole Now Commercially 
Available, Used in Specialty Products 

Synthetic carbazole C,.H,N is 
now available in commercial quanti- 
ties through the recent activation 
of a new process developed by Reilly 
Tar & Chemical’s research and de- 
development division. Carbazole has 
been known as a dyestuff for raw ma- 
terials for some years. It is also 
useful in manufacture of explosives 
and in organic syntheses. Newer uses 
include: alkylation to form lubricants, 
nitration and halogenation to make 
insecticides, use as a rubber anti- 
oxidant, use to inhibit rancid odors 
in synthetic detergents, and many 
others. The product has a molecular 
weight of 167 and purity of 97% 
minimum. It boils at approximately 
353.5° C., and its melting point is 
245° C. (initial) minimum. It is in- 
soluble in water, slightly soluble in 
alcohols, aromatic hydrocarbons, and 
very soluble in pyridine bases. Reilly 
Tar & Chemical Corp. 

Circle No. 14 on Reply Card 
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Trade Literature 


4600° F. Refractory Material 


Technical Bulletin on Norton Fused 
Stabilized Zirconia; folder describes a 
new refractory product, now avail- 
able in commercial quantities, which 
has a melting point range of 4620- 
1710° F., expected to be useful in 
lining furnaces for gas synthesis, jet 
and rocket engines, etc. Norton Co 

Circle No. 15 on Reply Card 


Accident Prevention in Laboratories 
Manual of Laboratory Safety, 40- 
page booklet, revised edition, cover- 
ing techniques and equipment for the 
prevention of laboratory accidents 
Fisher Scientific Co. 
Circle No. 16 on Reply Card 


Valves, Fittings, Flanges 

Vogt Drop Forged Steel Valves, Fit- 
tings, and Flanges, Catalog F-9, Sev- 
entieth Anniversary Edition; 400 pages 
of complete technical information on 





Installation outdoors? 
Alcoa Tube gives you 
excellent corrosion- 
resistance. And, inside 
or outside, you save 
40%. The low per-foot 
price makes a big 
difference on complete 
installations. 


Look under “aluminum” in your 
classified telephone directory—call 
your nearby Alcoa Distributor. 


NOTE: Due to rearmament, aluminum is not 
available for unrestricted industrial use. How- 
ever, when tubing is used, extensive engineer- 


Write now for Alcoa's new 
book “Instrument Lines of 
Alcoa Aluminum”... illustrated 
and crammed with facts! 
Address: ALUMINUM COMPANY 
OF AMERICA, 840B Gulf Bidg., 
Pittsburgh 19, Pennsylvania. 


ing and planning are required. This advertise- 
ment is intended to he'p ycu with your planning. 


Aluminum Fittings Are Made By 
Nationally Known Manufacturers 


ALUMINUM 
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RUST-OLEUM 


STOPS RUST! 


Add years to the useful life of tanks, pipes, 
derricks, fences, buildings, roofs and other metal 
properties by protecting them with RUST-OLEUM. 
It's a tough, pliable coating that seals metal against 
the ravages of rain, dampness, salty air, weather 
ing and many destructive elements that attack your 
plant twenty-four hours a day. 

Originally developed to combat the most dam 
aging rusting conditions, RUST-OLEUM is widely 
used by petroleum plants from coast to coast. It 
has proved its capacity to meet many of the needs 
of the industry for dependable, long-lasting anti 
rust protection. 

RUST-OLEUM can be applied without exten- 
sive preparation even over surfaces that are 
already rusted. RUST-OLEUM spreads evenly 
free of brush marks and dries to a firm, elastic, 
rust-resistant film 

The time and labor saved in applying RUST 
OLEUM mean substantial savings to you in main 
tenance costs. Yet RUST-OLEUM costs no more 
than most quality materials 

RUST-OLEUM is decorative, too! It's available 
in a large selection of colors including white and 
aluminum 

RUST-OLEUM is stocked and sold by lead 

ing industrial distributors in all principal 

cities in the United States and Canada. If 

you have a trouble-some rust problem, writ: 

for your copy of our catalog which contains 

full information and reconimendations for 

use. 


RUST-OLEUM CORPORATION 





2477 Dakton Street 


Evanston, Illinois 


(To obtain more data on advertised products see page 200) 





What's New! 





these products for every modern pip- 
ing need at high or low pressures and 
temperatures, with a helpful index 
arrangement to facilitate quick ref- 
erence; and including a special section 
on valves, fittings, and flanges for re- 
frigeration service. Henry Vogt Ma- 
chine Co. 
Circle No. 17 on Reply Card 


Seeligson Gas Processing Plant 

The Seeligson Gas Processing Plant, 
Form 8301; 16-page booklet contain- 
ing reprints of two important articles 
on this combination cycling and nat- 
ural gasoline plant—one on operation 
from PETROLEUM PROCESSING, July, 
19&0; and one on planning from Cal- 
ifornia Oil World, October, 1947. In- 
gersoll-Rand 

Circle No. 18 on Reply Card 


Reusable Hose Ends, Industrial Hose 
Weatherhead Reusable Steel Hose 
Ends and Industrial Hose, Catalog 
H-1451-A; 20 pages on hose and coup- 
lings in a complete size range in low, 
medium, medium high, and high pres- 
sure types; including technical data 
on Weatherhead SAE 37° and 45 
flare adapters. The Weatherhead Co 
Circle No. 19 on Reply Card 


Gas Engine-Driven Compressors 
SVG Gas-Engine Driven Compres- 
sors; Form 3128; eight pages describ- 
ing a new compressor said to be es- 
sentially the firm's earlier well-known 
V-angle XVG completely redesigned; 
in two sizes, 330 hp. with 6 cylinders 
and 440 hp. with 8 cylinders, and 
weighing about 20°, less per bhp 
than the XVG. Ingersoll-Rand Co 
Circle No. 20 on Reply Card 


Refinery Vessels and Equipment 
BS&B in the Refinery Industry, 20- 
page catalog covering such products 
as absorbers, accumulators, | stills, 
autoclaves, fractionators, fabricated 
steel work, heat exchangers, plate 
vork, scrubbers, stabilizers, strippers, 
tank and pipe fittings, chemical feed- 
ers, and many others Black, Sivalls 
& Bryson, Inc 
Circle No. 21 on Reply Card 


LPG and Gas Plant Valves 

Orbit Valves, Catalog No. 51; 86 
pages plus 15 page price list covering 
complete line of oil industry valves 
and including large section on forged 
and cast steel valves, 150 to 2500 
psi., for service in natural gasoline 
plants, LPG, butane, propane, for 
storage tanks, transfer lines, loading 
racks, etc. Orbit Valve Co. 

Circle No. 22 on Reply Card 
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Extruded 


TEFLON 


Packing 


Ue j 


A Chemical-Proof 
Field Maintenance 
or Emergency Packing 


For valves pumps, agitators, couplings 
or any other stuffing box application, 
#620EG 


with mica 


Chemiseal 
#620EM 


packing is ideal for field maintenance 


with graphite) or 

extruded Teflon 
or emergency use where it is impractical 
to have preformed packing rings made 
to order 


Like all Teflon-"‘Chemiseal”’ products, 


#620EG or EM can't be attacked by 


] 


any organic or inorganic acid, alkali or 


#620 is serviceable from 


to 550° F 


solvent 
—150° F 


Continuous lengths in rectangular 


cross-section from 4"" up by '16’" incre 
ments. Stocked at CAMDEN, N. J] 
U. S. Gasket Co., 602 N. 10th St. 
CHICAGO, ILL. (U.S. Gasket Co., 343 
S. Dearborn St.); HOUSTON, TEXAS 
U.S. Gasket Co., 2415 San Jacinto St 
Reque st Catalog Nos. G20EG and 620EM 
T/ just one of many Teflon- Chemi 
pa U. S. Gasket ¢ 
Teflon d f Lapt 
nd Teflor 


{NbDIN ind Pat 


Teflon Products Division 


UNITED 
STATES 
GASKET 


COMPANY 


644 N. 10th St. 
Camden, New Jersey 
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Heat Transfer Equipment 

Western Supply Co.; 24 pages of 
information on management, pur- 
chasing, and engineering facilities of 
the company, including engineering 
data on shell side film coefficients, 
diagrammatic sketches of typical 
heat exchangers, many of which are 
being tailor-made for such corrosive 
services as alkylation plants, as well 
as for natural gasoline processing. 
Western Supply Co. 

Circle No. 23 on Reply Card 


Stainless Tube Bending Slide Chart 

Desirable Bending and Coiling Radii 
for Carpenter Stainless Tubing and 
Pipe, a slide chart covering tubing 
from *% to 5-in. O.D., in B.W. gauges 
from 22 through 11: radii given for 
machine bends (with and without 
mandrels) of 90 and 180°: stainless 
pipe schedules 5, 10, and 40 are de- 
scribed and recommended coil diam- 
eters for sizes 14 to 4 in, included; 
also other helpful pipe and tubing en- 
gineering data. Carpenter Steel Co., 
Alloy Tube Division, 

Circle No. 24 on Reply Card 


High-Temperature Alloys 

Haynes Alloys for High-Tempera- 
ture Service, 96 pages of technical 
data on 10 alloys, with general de- 
scription, recommended uses, chemical 
composition, physical and mechanical 
properties, in graphs and tables; in- 
cluding data on two new cobalt-base 
alloys. Haynes Stellite Division, Un- 
ion Carbide and Carbon Corp. 

Circle No. 25 on Reply Card 


Automatic Control Instruments 

H/P Transmitter-Controller and 
H/P Transmitter, Bulletin 11-1, cov- 
ers a new flow meter for high pres- 
sure applications; and Nullmatic M/F 
(Multi-Function) Relays, Bulletin 681, 
describes a new line of relays which 
two, or three loading 
pressures and provide a wide selec- 
tion of totalizing, amplifying, and 
other functions, useful partially in 
eascade control circuits. Moore Prod- 


receive one, 


ucts Co 


Circle No. 26 on Reply Card 


Bronze, Iron Body Valves 

Stockham Bronze, Tron Body 
Valves, Catalog 50V; 112-page book 
with information— photos, 
dimensional drawings, price, weight, 
sizes, and dimensions—on each page, 
eliminating references to other pages; 
including pertinent 
engineering data; indexed. Stockham 
Valves and Fittings. 

Circle No. 27 on Reply Card 


complete 


accessories and 


GLIDDOL 


by Glidden 
D 
Me PRONE htt 


From the first shipment, Gliddol has been 
produced under rigid laboratory control to 
prescription standards. Here is the proved 
soybean additive—best for lube oil, fuel oil, 
grease and gasoline. 


The Glidden Company 
SOYA PRODUCTS DIVISION 
1825 N. Laramie Ave., Chicago 39, Ill. 


© Glidden & 
} 1 en_ yy 
See 








WEDS EPLUG 


ALL-PURPOSE 


STEEL VALVES 


LIFTS 
TURNS 
and 
RE-SEATS 
IN ONE 
OPERATION 


PRICED to compete with conventional 
plug-type valves. Interchangeable with 
American Standard Steel Wedge Gate 
Valves. Wrench-Operated; Direct Hand- 
wheel-Operated; Worm Gear-Operated; 
Sizes from 1” to 16”. Write for our 
Catalog No. 600 and Price List. On re 
quest, we will be glad to quote on larger 
sizes above 16”. 


Wedgeplug Valve Co., Inc. 


Department “P” 
New Orleans 15, U.S.A. 
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REFINERY ENGINEERING Company has 
been Whosen by McMurrey Refining Company 
of Tyl&, Texas, to build their new Cat Cracker 
and to revamp their existing facilities. 


The new unit will be a 6,000 barrel per day 
UOP Fluid Catalytic Cracker with all detailed 
engineering and construction by REFINERY 
ENGINEERING Company. 


PITAL OF 


THE WORLD... 





In keeping with the TRECO trend in re- 
finery design, plate glass windows will be used 
on the front of the Compressor Room, Blower 
Room and Control Room. This will provide 
an inviting view to the public and will show 
the position achieved by modern refineries to- 
ward better plant housekeeping. Thus, Mc- 
Murrey Refining Company's new installation 
will be an attractive part of a city that is known 
far and wide for the beauty of it’s roses. 


REFINERY ENGINEERING Company has built a Cat Cracker 
in less than a year. You can have one as quickly. 


PHONE 5-5561 ® TULSA, OKLAHOMA 
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Armour Research Activities 
Research for Industry, 1950 Annual 
Report, 56-page booklet describing 
scientific research projects for indus- 
try as being conducted by the Armour 
Research Foundation. 
Circle No. 28 on Reply Card 


Ultra-Thin Stainless Steel 

Paper-Thin Stainless Steel for 
Light Vital Parts, four-page folder 
shows where stainless, 0.010 to 0.001 
in. thick has been used; for example, 
diaphragms, orifices, gaskets, instru- 
ment bellows, shims, etc., how it is 
supplied, and mechanical properties. 
Armco Steel Corp. 

Circle No. 29 on Reply Card 


Safety Against Atomic Energy 

A Selection of Approved Protec- 
tive Equipment for the Atomic En- 
ergy Field, Bulletin No. G-10; an 
eight-page brochure covering 22 prod- 
ucts, instruments and personal pro- 
tective devices, for safety in indus- 
trial plants using radioactivity and 
atomic energy. Mine Safety Appli- 
ances Co 

Circ-e No. 39 on Reply Card 


Electronically-Cperated Recorders 
Wheelco Capac.log, Bulletin C2-2 
and Price List, covers an electronic- 
ally-operated strip chart recorder for 
the measurement, indication, control, 
and permanent recording of such ver- 
iables as temperatures, speed, static 
train load, AC-DC voltage and am- 

perage. Wheelco Instruments Co 

Circle No. 31 on Reply Card 


Boiler Feed Water Regulation 

Bailey Feed Water Control, Bulle- 
tin No. 105-C; 16 pages describing 
how precise control of boilers can be 
attained by a three-element system 
comprising steam flow from the boil- 
er, feed water flow to the boiler, and 
water level in the boiler drum. Bailey 
Meter Co. 

Circle No. 32 on Reply Card 


Steam Plant Equipment 
Squires Steam Specialties, a 33- 
page catalog on steam and air traps, 
pressure reducing valves, pump gov- 
ernors, feed controls, pressure and 
temperature regulators; with data for 
sizing, including trap capacity tables, 
valve selection charts, reducing valve 
apacities, etc. C. E. Squires Co. 
Circle No. 33 on Reply Card 


Itrasonic Energy Equipment 

Equipment for Generating Ultra- 
onic Energy, Basic Design Consid- 
rations, Bulletin GER-332; eight- 
age reprint of an article under the 
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METEX MIST ELIMINATORS 


the modern way to cut entrainment costs 


Condensed information on the function, applications 
and resultant economies obtainable through this mod- 
ern development in Entrainment Separation. 


The effectiveness of METEX MIST ELIMINATORS has 
been demonstrated by installations of several years’ stand- 
ing both in this country and abroad. Used in vacuum pipe 
stills, scrubbing towers, knock-out drums, evaporators and 
similar equipment and equally adaptable to new or existing 
installations, they have effected such marked economies as: 


1 95% or better entrainment removal 

2. End-product quality secured even with lower-cost 
raw materials 

3. Operation at full capacity without contamination 

4. Practical elimination of re-runs 


Write for your copy today. The coupon below is for your 
convenience. No obligation, of course. 


METAL TEXTILE CORPORATION 


631 EAST FIRST AVE., ROSELLE, N. J. 





Metal Textile Corp. 
631 East First Ave., Roselle, N. J. 


I would like to have a copy of your new 
booklet, Metex Mist Eliminators 


Name 
Company 
Address 
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no other packless expansion joint 


combines ALL these features! 
NO MAINTENANCE. Since the corrugated element, 


made trom a single tube of copper or stainless steel, 
is a flexing member designed to absorb expansion 
or contraction, no packing of any kind is necessary 
LONG LIFE. The element is formed hydraulically to 
ensure uniform wall thickness. Annealing during 
and atter forming relieves all internal strains. Flex 
ing stresses are evenly distributed and are not con 
centrated at welds or diaphragms. 

UNIFORM RAISED FACE. Element is hydraulically 
lapped over the end flange to form smooth, even 
face for joining to mating pipe flange 

EQUALLY DISTRIBUTED EXPANSION. Equalizing 
rings of cast iron or steel control individual corru 
gation expansion and reinforce element walls 
STURDY CONSTRUCTION. Heavy lugs and rings are 
cast in a single piece, accurately machined into 
halves and kept in pairs to ensure a tight joint. 
COMPLETELY SUPPORTED ELEMENT. Both end 
flanges and rings are contour shaped, scientifically 
designed to support element throughout its entire 
length. All inner surfaces are carefully hand-finished. 
COMPACT. Maximum outside diameter is only 
slightly larger than that of the flanges. Ideal for in- 
stallation in cramped quarters. 


Corruflex Joints are available in sizes from 3” to 24’, single or double 
units, single or multiple corrugations, with or without self-equaliz- 
ing rings, and with flanged or welding ends. Supplied in copper, 
stainless steel or other alloys and with internal sleeves if required, 


Corruflex Joints have traverses ranging from fractions of an inch 
to 15’ and operate under pressures from vacuum to 300 psi and 
temperatures from sub-zero to 1600F. 

ADSCO offers the most complete line of expansion joints— both 
packed and packless — available from any manufacturer. For an im- 
partial recommendation, consult the company that makes all types. 


Send for New 16-page Bulletin No. P-35-51 


Explains design and construction and completely describes the line 
sizes, temperature and pressure ratings, dimensions and weights. Sim- 
plified selection charts make it easy to determine proper joint for most 
applications. Recommended installation practice is summarized 


Expansion Joints A D sco Heat Exchangers 
Steam Traps - Meters . Strainers - Separators 
Anchors - Guides q Gime 1877 Casing - Supports 


AMERICAN DISTRICT STEAM COMPANY, INC. + North Tonowande, N.Y. 
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What's New! 





same title from October, 1950, issue 
of Chemical Engineering Progress 
General Electric Co 

Circle No. 34 on Reply Card 


Petroleum Processing Index 

PETROLEUM PROCESSING Index for 
1950: includes subject and author in- 
dexes for all feature articles and 
regular departments for the 12 issues 
of this magazine published during 
1950; available now. National Petro- 
leum Publishing Co. 

Circle No. 35 on Reply Card 


Automatic Analytical Instruments 

Instruments Accelerate Research 
Bulletin 15-14; 84 pages of detailed 
technical information, with schematic 
drawings, photographs, etc., about in- 
frared, ultraviolet, raman, mass, X- 
ray spectrometers; polarographs, ro- 
botized distillation apparatus; con- 
tinuous gas analyzers; precision 
measuring instruments; pressure and 
force transducers; high vacuum 
gauges; research apparatus compo- 
nents. Brown Instruments. 

Circle No. 36 on Reply Card 


Aircraft Engine Test Instruments 
Technical Report on Fluid Flou 
Rate Testing for Aircraft Engines 
and Accessories, Bulletin A-9C-4; 20 
pages of data, charts, etc. covering 
variable-area flow metering of fuels 
in aircraft engine studies, calibration 
techniques, and calibration panels 
Fischer & Porter Co 
Circle No. 37 on Reply Card 


Chemical Water Treating Systems 

Chemical Feed Systems, No 
RP-9080; a 12-page reprint of a paper 
describing various methods of auto- 
matic feeding of chemicals in water 
treatment, presented originally at 
10th Annual Water Conference of the 
Engineers Society of Western Penn- 
sylvania. Proportioneers, Inc 

Circle No. 38 on Reply Card 





For Your Convenience 

Business reply cards are in- 
cluded in each issue of PETRO- 
LEUM PROCESSING to assist you 
in obtaining more information on 
any items reviewed in “What's 
New!” You'll find them facing 
the first page of this section. 
Just circle the numbers corres- 
ponding to the numbers at the 
end of each item in which you 
are interested. Then fill in the 
bottom of the card and drop it 
in the mail. No postage re- 
quired. 
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Louis B. Wells has been appointed 
to the newly formed position of 
manager of the Sun Oil Co.’s refin- 
eries. Charles Maschal has been 
named to suc- 
ceed Mr. Wells 
as manager of 
the company’s 
Marcus Hook re- 
finery. The for- 
mation of the 
new position has 


Mr. Wells 


been made to 
bring about 
greater coordina- 
tion of the com- 
pany’s refinery 
operations in 
view of increas- 
ing demands for 
civilian and military petroleum prod- 
ucts. 

Mr. Wells started work at the Mar- 
cus Hook refinery in 1923, after hav- 
ing been employed at the Sun Ship- 
building and Dry Dock Co. for six 
months. Assigned to the experimen- 
tal laboratory, he gained early ex- 
perience with the Mercury Vapor 
process for the manufacture of mo- 
tor oil in the days of its development. 
After a period of service as yield 
clerk, he became foreman of the 
plants utilizing the Mercury process 
Subsequently additional plants were 
placed under his supervision. He was 
named assistant superintendent in 
October, 1933, became refinery su- 
perintendent in January, 1944, and 
was appointed refinery manager in 
May, 1949. He will continue to make 
his headquarters at Marcus Hook. 

Mr. Maschal! joined Sun Oil Co. as 
1 still fireman at Marcus Hook Re- 
inery in 1933. He served as a tech- 
tical engineer from 1934 until 1939 
when he was named an operating 
assistant. He became an assistant 
superintendent in 1944, administra- 
ive assistant superintendent in 1947, 

d assistant manager in 1949. 


Mr. Maschal 


Maschal was graduated from 
Institute of Technology in 
931 with a B.S. degree in civil en- 
ineering. 
* > . 
John D. Gill, economist and direc- 
pr of The Atlantic Refining Co., re- 
red January 1. He had been asso- 
fated with the company since 1912. 
Mr. Gill’s first position with At- 
tic was as a lubrication research 
gineer in the laboratory depart- 
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ment. In January, 1928, he was ap- 
pointed to head the economics de- 
partment. On May 5, 1931, he was 
elected to the board of directors of 
the company, on which he served un- 
til his retirement. 

Mr. Gill was graduated from the 
University of Pennsylvania with a 
B. S. degree in chemical engineering 
in 1911, after which he served on the 
faculty of Pennsylvania Military Col- 
lege as an instructor in physics and 
industrial chemistry before joining 
Atlantic 


* * . 


G. A. Tuyl Schuitemaker, has been 
elected chairman of the Permanent 
Council, World Petroleum Congress, 
succeeding Colonel Louis Pineau, who 
died last Septem- 
ber. Mr. Schuite- 
maker is chair- 
man of the Pe- 
troleum En gi- 
neering Section 
of the Royal 
Netherlands In- 
stitution of En- 
gineers and Ad- 
visor to the Roy- 
al  Dutch/Shell 
Group. 

Mr. Schuite- 
maker studied at 
the Delft Tech- 
nical University and was awarded 
the degree of Mechanical Engineer 
in 1913. He remained at the Techni- 
cal University for a further year as 
a post-graduate assistant in Physics 
During the First World War he 
served as a reserve officer in the 
Netherlands Army. 

In 1918 he went to Indonesia, via 
the United States and Japan, where 
he was employed as a field engineer 
by the Bataafsche Petroleum Maat- 
schappij (Royal Dutch/Shell Group). 
He was subsequently put in charge of 
the Engineering Department in Su- 
matra. 


Mr. Schuitemaker 


From 1923 to 1926 Mr. Schuite- 
maker worked in the United States, 
where he spent some time in the pur- 
chasing department of the Asiatic 
Petroleum Co. (Royal Dutch/Shell 
Group) in New York. He also de- 
voted some time in the United States 
to the study of gas problems. In 
1926 he returned to the Netherlands, 
where until 1950 he worked in the 
engineering department at the Hague 
head office of the Royal Dutch/Shell 
Group. 


* * * 


Professor V. N. Ipatieff of Univer- 
sal Oil Products Co. was unanimous- 
ly elected an honorary member of the 
Societe Chimique de France, in trib- 


ute to his outstanding scientific repu- 
tation and in recognition of his help- 
fulness to French scientists. 

He is director of the Ipatieff High 
Pressure and Catalytic Laboratory in 
the Technological Institute of North- 
western University. Scientific col- 
leagues throughout the world con- 
sider him the foremost authority on 
the application of catalysis to the pe- 
troleum industry. 

* . * 

Standard Oil Development Co., re- 
search and engineering affiliate of 
the Standard Oil Co. (N. J.) has 
announced the formation of a De- 
sign Engineering Branch of its Esso 
Engineering Department. John W. 
Packie has been appointed head of 
the new branch as chief design engi- 
neer. George B. Cook will become 
chairman of the Standards Commit- 
tee. 

Other Esso Engineering Depart- 
ment appointments include advance- 
ment of Channing C. Nelson to su- 
pervising engineer, and Charles W. 
Smith, Raymond E, Bittner, and Ben- 
jamin L. Bragg, to assistant super- 
vising engineers. M. Ritchie Smith 
and Henry Ernest, Jr., became senior 
project engineers. 

George P. Baumann and Ashley R. 
Sydnor, Jr. were appointed group 
heads. In addition, Carl E. Kleiber be- 
came a design consultant on thermal 


and catalytic cracking problems. 


> > > 


Otto K. Wetzel, Jr., has recently 
joined the staff of Robert L. Purvin, 
Consulting Chemical Engineers, of 
Dallas, Texas, as process engineer 
Mr. Wetzel _ re- 
ceived his B.S. in 
chemical engi- 
neering at Mas- 
sachusetts Insti- 
tute of Technol- 
ogy. Prior to 
joining Robert L 
Purvin, he was 
employed on the 
engineering staff 
of the natural 
gas department 
of Magnolia Pe- 
troleum Co. 
where he was in- 
volved in all phases of natural gas 
and gasoline plant operations, espe- 
cially the application of automatic 
controls in the handling and process- 
ing of natural gas. 


Mr. Wetzel 


. 7 > 

Paul V. Keyser, manager of the 
lubrication department of Socony- 
Vacuum Oil Co., is the new chairman 
of the Lubrication Committee of the 
American Petroleum Institute Mar- 
keting Division. He studied in M.L.T., 
receiving his master’s degree in 
chemical engineering in 1930. He 
was first employed in the Socony- 
Vacuum Laboratories, in Brooklyn, in 
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1937, became assistant manager of the 
technical service department and 
manager in 1938. In 1943 he was 
made assistant general manager of 
laboratories at the New York office 
and in 1944 was appointed manager 
of the research and development de- 
partment at Paulsboro. He has been 
manager of the lubrication depart- 
ment of Socony-Vacuum since 1947 
> . > 

Dr. M. E. Spaght, president of Shell 
Development Co., has been e‘ected to 
the board of Shell Chemical Corp. He 
studied at the University of Leipzig 
and received his 
Ph.D. in chemis- » 
try from Stan- fF 
ford University. 
He joined Shell 
in 1933 as a re- 
search chemist in 
the Martinez re- 
finery, and by 
1940 had become 
manager of the 
company’s manu- 
facturing re- 
search and de- 
velopment in San 
Francisco On 
leave of absence at the ccnclusion of 
World War II, he 
ber of the U. §S 


Mr. Spaght 


served as mem- 
Naval Technical 


Mission to Europe and as director of 
the U. S. Strategic Bombing Sur- 
vey in Japan. 

He was manager of manufacturing 
west of the Rockies upon returning 
and in 1946 was appointed vice presi- 
dent of Shell. In 1949 he was ap- 
pointed president 

. > > 

James A. Reid has been granted a 
leave of absence from his position as 
assistant director of research for 
Phillips Petroleum Co. to accept ap- 
pointment by the Reconstruction Fin- 
ance Corp. as assistant manager, of- 
fice of production, Washington, D. C. 

Mr. Reid joined the Phillips or- 
ganization in 1933 as a _ research 
chemist. Subsequently he occup-ed 
several other research and supervis- 
ory positions in the research depart- 
ment. In February, 1943, he was 
granted leave of absence to join 
Rubber Reserve Co. On his return to 
Phillips in November, 1944, he be- 
came assistant to the vice president 
in charge of research and develop- 
ment. He was appointed assistant 
director of research in May, 1950. 


E. R. Baker kas been promoted 
from manager of Continental Oil Co.'s 
Central Research Laboratories to as- 
sistant manager of the Development 


and Research Department. 

Baker, a widely experienced indus- 
trial chemist and wartime assistant 
research chief in chemical warfare, 
joined Continental in 1948 as man- 
ager of the then newly-established 
Central Research Laboratories. 

. > > 

Harry F. King is executive vice 
president of Lee Factors, Inc., En- 
eineering Service, Los Angeles. he 
has served the company in a con- 
sulting capacity 
for scme time. 
He studied at the 
Universities of 
Virginia and 
Tennessee and 
served in the 
Navy in World 
Warl. After 18 
years with Sun 
Oil Co. at Mar- 
cus Hook, he was 
chief of the Proc- 
ess Section of 
the PAW Refin- 
ing Division in 
1943-45 He was later manager of 
operations for Lend Lease Refineries 
in the U.S.S.R. and then a consultant 
to the War Assets Administration in 
the disposal of aviation gacoline fa- 
cilities 


Mr. King 








CAN FILLING 
MACHINE! 


FOR IMMEDIATE DELIVERY 
AT A DECIDED BARGAIN 


5-quart can filling machine 


manufactured by Sprague Sills- 
Series 33-94. 


5-quart can boxer and elevator 
complete with motor. 


Stenciler, gluer and compres- 
sion unit manufactured by 
Boxer Nuway Canning Machine 
Company. 


EXCELLENT 
CONDITION! 


WIRE @ WRITE @ PHONE 


LIPSETT 


INCORPORATED 
P. ©. BOX 2452, PHONE 5-9419 
TULSA, OKLAHOMA 











OIL ano GAS 


BURNING 
EQUIPMENT 


Mechanical Atomizing Oil Burners 
Steam Atomizing Oil Burners 
Refractory Burner and Mufie Blocks 
Industrial Gas Burners 

Low Air Pressure Oil Burners 

Fuel Oil Pump Sets 

Valves, Strainers, Furnace Windows 
Tandem Block Combustion Units 


Combination Gas and Oil! Burners 


Detailed information gladly sent you 


vpon request 


NATIONAL AIROIL 
BURNER COMPANY INC. 


1297 Sedgley Ave., Philadelphia 34, Pa 
Southwestern Division: 2512 So. Blvd., Houston 6, Tex 








Positions open for 


ENGINEERS 


Process (Chemical) 
Engineers 


Construction Engineers 


Project (Mechanical) 
Engineers 


to work on 


Petroleum, Petro-Chemical 
and Chemical Projects 


Write in complete detail, 
giving age, positions held, 
references, education, sal- 
ary expected. Personal in- 
terview can be arranged. 

Personnel 


Address Department 


E. B. BADGER 
& SONS COMPANY 
75 Pitts St., Boston, Mass. 








(To obtain more data on advertised products see page 200) 
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DATA ON HIGH-TEMPERATURE ALLOYS 


This new edition of “Hayses Allovs for High- 


for fabricating the wrought forms of the alloys. 


Temperature Service” summarizes all the available Every engineer and metallurgist who designs or 
data on 10 super-alloys. Besides physical and me- specifies equipment for service at elevated tempera- 
chanical properties of two newly developed alloys tures should have a copy of this book. Design engi- 
— Haynes alloys Nos. 25 and 36 — the booklet neers. particularly, will find it a useful guide in the 
now includes additional data on all 10 alloys. selection of alloys to meet the exacting require- 
There are tables and charts giving data on creep- ments of high-temperature service. 
rupture, stress-rupture. thermal expansion, stress- Fillin the handy coupon below if you wish a copy 
elongation, hardness. and impact’ properties. in of this useful book. [f you have the old edition, be 
addition to chemical composition and short-time sure to replace it immediately, so that vou will have 
tensile properties. The booklet also contains all the latest information available on the HAYNES 


information on age-hardening and procedures high-temperature allovs. 





i AY Ni E S Haynes Stellite Division, UCC, 723 S. Lindsay Street, Kokomo, Ind. 


Please send me, without obligation, a copy of ‘Haynes Alloys 
Trode-Mark Gey USE THIS for High-Temperature Service.” 


HANDY 





NAME 


Haynes Stellite Division en 
Union Carbide and Carbon Corporation COUPON 
maa ADDRESS 








Haynes” is a trade-mark of Union Carbide and Carbon Corporation, 
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EDITORIAL 


A Brake on Petroleum’s Mobilization 


HE recent edict by the Department of Justice that all 

industry committees cooperating in the mobilization 
program must have a government employe as chairman 
is both short-sighted and unworkable. 

The ruling is short-sighted because it applies to all types 
of industry committees assisting the government, whether 
they are engaged in making fact-finding studies, drawing 
up advisory recommendations, or in working out volun- 
tary agreements among a group of suppliers, It was the 
latter or “voluntary agreements” which the National Pro- 
duction Authority had in mind when it requested the 
opinion as to who could serve as chairmen. 

Such committees are set up to determine, for example, 
how much of the demand for steel pipe each mill will sup- 
ply and whose orders it will fill. It is logical that the 
firms represented on such a committee would want and 
even welcome a government employe as chairman, for 
their own protection against possible later charges of 
collusion. But the Justice Department made its ruling ef- 
fective across the board, regardless of the nature of the 
committee—fact-finding, advisory or voluntary agreement 

The edict is unworkable because the government does 
not have available enough trained men to act intelligently 
as chairmen of all the industry committees that will be 
set up in the present emergency. Also the work of a great 
many of those committees must necessarily be of a nature 
where a government man serving as chairman, because of 
his limited knowledge of the individual industry, would 
impede the work rather than aid it. 

During World War II the PAW had over 200 working 
committees recruited from the petroleum industry, most 
of them working on highly technical subjects or where 
an intimate knowledge of the working of the industry 
was required, Perhaps as many, or even more, petroleum 
committees will be needed in the present war effort 
Where would the government find within its own ranks 
the type of men who could direct such work? 

Instead of looking in the closet for bogies, the Justice 
Department should accept the principle that has been 
so amply demonstrated; namely, that men in industry are 
just as interested as any government officials in getting 
this mobilization job done 


Why Gasoline Is Motor Fuel 


R. DANIEL P. BARNARD, research coordinator for 

Standard Oil Co. (Indiana) was the recipient of the 
Horning Award at the recent annual meeting of the 
Society of Automotive Engineers, in Detroit, in recogni- 
tion of his work in the field of motor fuel technology 
He appropriately chose as the subject of his paper “The 
Role of Gasoline in Engine Development”. In the early 
1900's, he brings out, it was by no means generally 
recognized that gasoline would power the automotive ve- 
hicle then in the swaddling clothes stage. In those years 
steam cars were being built and sold and many persons 
held the opinion that the battery-powered electric would 
prove to be the practical vehicle 
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VIEWPOINTS 


Opinions and 
Comments on 
Current Topics 


However, gasoline soon assumed the major role as 
motor fuel for several reasons, Dr. Barnard brings out. 
It is a liquid, easy to transport and distribute, available 
in abundance at low cost, and high in energy content which 
could be converted efficiently and conveniently into use- 
ful work. He also stated; “There has never been a serious 
shortage of gasoline in this country.” 

In the light of the enormous growth in the use of auto- 
mobiles in this country in the period 1920-1940, this state- 
ment recognizes a remarkable achievement on the part 
of the petroleum industry at least equal to its technolog- 
ical progress, In those years gasoline consumption in- 
creased six-fold, but the price to the consumer declined 
from 25.5 cents a gallon to motorist at the end of World 
War I to 12.75 cents (ex taxes) by 1940. 

Nothing but a young and vigorous industry, highly com- 
petitive throughout, and functioning under the free play 
of supply and demand, could have made universally avail- 
able at such low cost the improved motor gasolines the 
oil company research staffs developed in their labora- 
tories. This is but one page from the record of achieve- 
ments of the petroleum industry in meeting whatever de- 
mands arose. The record is remarkable enough it should 
restrain those who could consider in any way putting con- 
trol of the functioning of the industry in the wartime 
period in any hands but those of the industry’s leaders 


Salvaging Again a Plant Function 


EFINERS will do well to get out their World War II 
materials salvage programs and prepare them for 
functioning in present day operations, for the time is 
surely coming—how quickly no one knows—when they 
will become an important plant activity. Most refiners have 
been conducting salvaging operations for many years, some 
even before the last war. Their experiences then gave 
many examples of what could be done in conserving and 
reconditioning materials and equipment in case of need. 
Materials are not as tight today as they were shortly 
after Pearl Harbor, largely because no large refinery 
expansion program has as yet been started and because 
our mobilization program is being stepped by degrees. 
But supplies already are tightening. More shopping around 
is required of purchasing departments. Costs of both 
labor and equipment are reaching the point where salvag- 
ing work is economicaly desirable where it would not 
have been considered even a few months ago. 

Many refiners will remember the official high pressure 
“Save Scrap” campaigns of World War II, when scray 
materials of many kinds were zealously collected at indus 
try plants and other sources. In too many instances the 
scrap thus collected remained unused in huge piles iz 
central depots because the materials had not been proper 
ly separated, or because some other necessary procedur: 
for their reuse had not been properly thought out whe 
the campaign was organized. The refiner who operate 
an efficient salvage department in the days ahead wil 
be serving his own needs and he will also be aiding th 
general industrial mobilization program, whether or no 
we have the “Save Scrap” campaigns of World War II. 
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that more sul- 
x consumed than 18 
; urge con- 
efficient use © 
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STABILIZED 


-.. Use 


SULFURIC ANHYDRIDE 


Investigate SULFAN 
if you use sulfonations for 


ie, 
< x re) 
S~> 

ba ol 
Textile Specialties 


Because You 
*++get 99%-+- available SO; 


CS ‘++ obtain better performance 
7 


Resorcinol 


asd 


Petroleum 
Fractions 


*++yse sulfur more efficiently 


*+ + eliminate spent acid problem 


, 4 
= 
~J] 
/ Uy 
Sulfonated 
Fatty Acids 


FOR AMERICAN INDUSTRY 


IN SULFONATIONS, General Chemical 
SULFAN furnishes more than 99% 
available SO; in easy-to-handle liq- 
uid form. Every pound of SULFAN 
that goes into the process can be util- 
ized for sulfonating! Spent acid 
with its attendant sulfur losses and 
disposal problem—is eliminated. 
SUCH ADVANTAGES ALONE make 
SULFAN worthy of prompt investi- 


gation, but it offers a number of other 
important efficienciesand economies, 
too. So, if you sulfonate in the manu- 
facture of the products listed here, 
learn more about SULFAN without 
delay. A confidential letter outlining 
your particular requirements will 
enable us to supply information of 
immediate practical value. Write to- 
day on your business letterhead to: 


Product Development Department 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL 


OYE 


CORPORATION 


40 Rector Street, New York 6, N. Y. 


*#°“SULFAN” is General Chemical's registered 
site-mark for liquid sulfur triox 














More than a third of a 
century fabricating fine 
products for industry 


from plate steel 








